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A  STUDI  OF  THE  EFFECT  UPON  HEALTH  OF  COMPETITIVE 
ATHLETICS  AS  MEASURED  BY  THE  PHYSICAL  FITNESS  INDEX 

Introduction 

A  SURVEY  OF    The  system  of  competitive  athletics  in  the  schools  and  col- 
THE 

SITUATION     leges  of  the  United  States  is  well  known  to  every  citizen. 
It  is  interesting  to  attempt  to  outline  just  what  conception  he  has  of  that 
system. 

He  knows  that  practically  every  high  school,  college,  and  university 
maintains  several  athletic  teams,  one,  at  least,  for  each  season  of  the 
year.    These  teams  compete  against  teams  from  other  institutions  of  the 
same  general  educational  class.    In  preparation  for  this  competition,  suc- 
cessful coaches  are  desperately  sought,  and  the  candidates  for  the  teams 
go  through  periods  of  intensive  training  under  these  coaches,  both  before 
and  during  the  season  proper. 

Victory  in  all  of  the  scheduled  games  is  the  goal  sought.    Since  this 
goal  can  not,  usually,  be  achieved,  a  season  of  competition  is  rated  as 
successful  if  a  majority  of  the  more  important  games  is  won.    If  a  team  is 
proving  successful,  large  crowds  may  be  expected  to  attend  the  games,  with 
a  correspondingly  large  income  from  the  gate  receipts.    These  receipts  are 
the  property  of  the  athletic  association  of  the  school.    Receipts  must  be 
large,  for  there  are  heavy  necessary  expenses  for  coaches'  salaries,  for 
equipment,  for  traveling  expenses. 

If,  however,  the  teams  are  outstandingly  successful,  receipts  may  be 
large  enough  to  show  a  substantial  profit.    Certain  institutions  with  a 
pragmatic  point  of  view  attempt  to  assure  that  this  condition  will  prevail 
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by  instituting  extensive  scouting  systems  for  locating  good  athletic  ma- 
terial and  for  offering  such  inducements  to  athletes  as  will  lead  them  to 
enroll    These  inducements  usually  consist  of  scholarships  covering  tuition. 
Sometimes,  in  one  guise  or  another,  room,  board,  clothing,  and  laundry  are 
offered  as  well. 

Naturally,  members  of  teams  are  pleased  if  they  are  able  to  win.  But 
this  fact  is  only  the  beginning  of  the  story  of  results.    Members  of  the 
student  body,  those  who  do  not  go  out  for  the  teams,  follow  the  progress 
of  the  teams  eagerly.    If  the  teams  win,  they  are  elated  and  feel  a  glow 
of  pride  in  their  institution.    If  the  teams  lose  habitually,  they  are  dis- 
gruntled.   And  the  same  situation  prevails  with  regard  to  those  absentee 
ex-students,  the  alumni,  and  with  regard  to  all  townspeople  and  friends  of 
the  school.    Further,  victory  brings  column  after  column  of  favorable  pub- 
licity upon  the  sports  pages  of  newspapers.    While  considerable  space  is 
given  to  athletic  teams  whether  they  win  or  not,  publicity  tends  to  be  un- 
favorable if  the  teams  are  unsuccessful. 

Yet  even  deeper  and  more  important  considerations  are  involved,  in 
the  popular  mind,  at  least.    Naturally,  if  receipts  from  attendance  by  the 
public  are  large,  and  if  a  considerable  profit  is  realized,  large  and  ela- 
borate outdoor  stadia  and  large  gymnasia  will  be  built.    These  are  some- 
what necessary  for  the  accommodation  of  large  crowds.    Even  when  they  are 
built  and  paid  for,  considerable  money  is  required  for  their  upkeep.  And, 
whether  or  not  the  idealist  spproves,  it  is  to  a  considerable  degree  true 
that  an  institution  is  rated  as  great  or  not,  by  the  general  public,  upon 
the  basis  of  the  kind  of  athletic  equipment  it  possesses,  of  the  degree 
of  success  of  its  teams,  and  of  the  sport  publicity  it  receives.  Indeed, 
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it  is  commonly  thought  than  an  athletically  successful  institution  will  at- 
tract a  large  number  of  students  and  will  be  able  the  more  easily  to  get 
endowment  funds  from  alumni  and  the  general  public.    With  large  tuition  in- 
come and  endowment  funds,  if  they  be  realized,  an  institution  is  in  a  posi- 
tion to  engage  famous  teachers,  to  carry  on  research,  and  to  perform  other 
educational  functions. 

The  survey  of  the  situation  has  been  presented  above  as  it  is  seen 
by  the  average  man.    That  it  is  substantially  accurate,  however,  can  not 
be  gainsaid.    Just  how  much  an  institution  does  "become  great",  that  is, 
does  gain  in  attendance  and  endowment,  as  a  direct  result  of  athletic  suc- 
cess, is  a  matter  for  dispute,  one  which  hardly  permits  of  exact  determina- 
tion.   But  that  the  situation  is  substantially  as  sketched  has  been  proved, 
if  proof  is  needed,  by  the  investigations  and  reports  of  The  Carnegie  In- 
stitute for  the  Advancement  of  Learning. 

DEFINITION    The  thoughtful  person,  having  observed  the  system  just  de- 
OF  THE 

PROBLEM       scribed,  is  led  to  asks    What  are  the  results?    Is  the  system 
of  value  as  education?    Bitter  differences  of  opinion  exist  regarding  these 
questions. 

The  questions  may  be  approached  from  several  standpoints.  The 
schools  and  colleges,  from  a  strictly  pragmatic  point  of  view,  might  answer 
that  the  value  to  them  lie  in  favorable  publicity  gained  and  a  favorable 
impression  made  upon  student  body  and  public,  if  the  teams  are  successful. 

Again,  the  question  of  results  and  values  may  be  approached  from  the 
standpoint  of  the  student  body,  particularly  the  great  majority  of  the  stu- 
dent body  who  do  not  themselves  participate.    Here  as  values  it  may  be 


urged  that  the  student  body  has  been  given  a  healthful  interest,  that  de- 
sirable group  loyalties  have  been  stimulated.    On  the  other  hand,  some 
critics  would  allege  that  students  should  have  more  worthwhile  interests 
and  loyalties,  that  there  is  no  education  in  merely  seeking  to  win. 

But  another  phase  of  the  question  of  values  remains:    What  is  the  ef- 
fect of  a  season  of  competitive  athletics  upon  the  boy,  the  athlete  himself? 
After  all,  it  is  the  athlete  himself  who  does  the  work,  who  goes  through 
the  process,  who  gives  the  time,  who  gets  the  direct  results.    What  of  him? 
If  he  is  really  being  benefited,  then  other  considerations,  even  if  un- 
favorable, may  be  minimized.    If  he  is  not,  then  schools  are  placing  them- 
selves in  the  position  of  sacrificing  the  welfare  of  certain  of  their  physi- 
cally, at  least,  abler  students  for  such  advantages  as  may  accrue  in  pub- 
licity and  similar  matters,  a  position  they  would  hardly  care  to  defend. 

This  phase  of  the  problem  may  be  divided  into  two  subdivisions:  What 
is  the  effect  upon  the  athlete's  character  and  intellectual  development? 
And  what  is  the  physical  effect  upon  him? 

What  are  the  character  and  intellectual  results,  if  any?    Friends  of 
competitive  athletics  assert  that  the  system  develops  invaluable  qualities 
of  courage,  of  tenacity,  of  team  play,  of  unselfishness,  of  ability  to  take 
orders  and  give  them,  qualities  which  carry  over  into  life.    That  these 
qualities  are  real  and  that  they  are  developed  to  greater  or  less  degree 
is  usually  granted.    Whether  they  carry  over  into  life  is  another  problem. 
Those  who  deny  the  worthwhileness  of  competitive  athletics  do  not  so  much 
repudiate  the  values  above  as  attack  from  other  angles.    They  aver  that 
athletics  lead  a  boy  to  place  exaggerated  and  unreal  importance  upon  bodily 
skills;  that  intellectual  development  is  the  real  goal  of  education;  that 


the  athlete  tends  to  put  decreased  emphasis  upon  his  studies,  is,  indeed 
often  too  tired  after  practice  and  too  much  occupied  by  practice  to  study; 
and  that  he  gains  an  inflated  ego  as  the  result  of  publicity. 

Without  attempting  to  evaluate  these  conflicting  views  in  any  scienti- 
fic way,  it  may  be  said  that  there  are  character  values  in  athletics  (sure- 
ly no  one  would  doubt  thoughtfully  that  the  qualities  of  fair  play  and 
good  sportsmanship  are  invaluable  in  citizenship,  and  that  these  have  been 
to  some  extent  fostered  by  competitive  athletics) ,  and  there  is  a  tendency, 
which  needs  to  be  faced  and  counteracted  if  possible,  for  the  athlete  of 
our  schools  to  gain  an  exaggerated  impression  of  his  own  importance  and  of 
the  importance  of  physical  skill  in  life,  and  to  slight  intellectual  develop- 
ment. 

Another  phase  of  the  problem  of  the  values  to  the  individual  remains: 
What  is  the  effect  upon  his  physical  well  being?    Here  there  has  been  con- 
troversy, but  little  attempt  at  proof.    The  average  person  thinks  at  once 
of  the  possibility  of  physical  injury  to  the  athlete,  such  injuries  as  bro- 
ken bones.    This  matter  of  possible  injury  is  not,  however,  the  principal 
problem.    Even  a  broken  bone  will  usually  heal  satisfactorily.    And  only  a 
minority  of  caatestants  are  injured  in  any  serious  way.    There  is  no  desire 
on  the  part  of  the  writer  to  minimize  the  importance  of  the  problem  of  in- 
juries.   But  a  man  may  be  injured  anywhere,  anytime,  though  the  probability 
becomes  greater  as  he  engages  in  strenuous  activity.    It  is  too  much  to  ex- 
pect, however,  that  young  men  will  not  choose  to  engage  in  strenuous  activi- 
ty,   ihe  problem  appears  to  be  chiefly  one  of  so  formulating  rules  and  regu- 
lations in  an  individual  sport  as  to  reduce  injuries  to  a  minimum. 

The  major  problem  is:    What  is  the  effect  upon  the  physical  well  being 


of  the  athlete,  excluding  the  possibility  of  injuries?    Is  he  made  strong, 
well,  vigorous?    Or  is  he  weakened,  harmed? 

In  order  to  understand  the  significance  of  the  problem,  it  is  well  to 
take  a  closer  look  at  what  he  actually  goes  through  during  a  season.  What- 
ever his  purposes  for  so  doing  may  be,  the  boy  reports  voluntarily  when  the 
coach  sounds  the  call  for  candidates  for  the  particular  sport.    He  knows 
that  he  is  beginning  a  period  or  season  of  three  or  four  months  of  intensive 
training.    He  is  required  to  report  for  training  every  day,  and  the  prac- 
tice period  each  day  is  about  two  hours,  say,  from  three  to  five  in  the  af- 
ternoon. 

He  knows  that  there  is  but  one  objective  of  coach  and  squad:  victory 
in  a  series  of  games  with  the  teams  of  other  schools.    Everything  must  be 
sacrificed,  save  fair  play,  for  that  end.    He  probably  believes  that  the 
training  will  bring  general  physical  benefit  to  him,  but  he  knows  that  such 
benefit,  if  any,  is  only  a  by-product,    ^nd  he  knows  that  an  injury  is  pos- 
sible. 

So  the  student  begins  his  intensive  work.    A  certain  amount  of  general 
conditioning  exercises  are  given  him,  but  the  major  emphasis  is  upon  de- 
veloping the  particular  skills  required  for  the  game  in  question.    He  works 
hard. 

The  games  begin.    In  each  he  gives  his  last  ounce  of  strength  and 
energy  for  some  forty  to  sixty  minutes  of  furious  competition.  Between 
games,  the  team  practices  hard  to  improve  technique,  to  prepare  to  meet  the 
particular  method  of  play  of  the  next  team  to  be  met.    In  addition  to  the 
physical  work,  there  is  intense  nervous  strain,  particularly  if  the  insti- 
tution is  one  which  gets  much  publicity,  which  has  many  followers,  and  which 


is  expected  to  win. 

Then  comes  the  last  game.    The  season  ends.    Abruptly  the  training  ends. 

&as  this  process  been  to  the  physical  advantage  of  the  athlete?  Or 
has  it,  perhaps,  actually  lowered  his  physical  vitality?    Because  this 
question  is  the  basic  one,  needing  to  be  answered  before  other  aspects  of 
competitive  athletics  are  weighed,  and  because  it  is  the  problem  about  which 
the  greatest  uncertainty  exists,  it  is  the  problem  which  it  shall  be  the 
purpose  of  this  thesis  to  answer,  to  whatever  degree  may  be  possible. 

What  is  the  effect  of  a  season  of  competitive  athletics  upon  the  physi- 
cal condition,  the  health  of  the  athlete? 

In  seeking  the  answer  to  this  general  question,  the  answers  to  the 
following  more  specific  questions  will  be  sought: 

1.  Is  it  true  that  candidates  for  athletic  teams  are,  as  a  rule,  su- 
perior physical  specimens? 

2.  What  is  the  effect  of  a  season  of  training  and  competition  upon 
the  individual  in  each  of  several  of  the  major  sports? 

3.  What  does  a  comparison  of  results  in  several  sports  show  as  to 
which  is  relatively  the  most  beneficial? 

4.  What  can  be  concluded  as  to  the  relative  benefit  derived  by  an 
individual  in  competitive  sport  as  compared  with  that  derived  by 
an  Individual  who  does  not  engage  in  competition  nor  exercise  so 
long  or  Htrenuously  but  rather  undergoes  moderate,  planned  exer- 
cises? 

A  word  needs  to  be  said  in  regard  to  this  last  question.    The  fact  is 
well  known  that  most  schools  and  colleges  require  from  their  undergraduates 
who  are  not  taking  part  in  athletics  two  years  of  gymnasium  physical  train- 
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ing.    This  training  usually  is  two  hours  per  week  throughout  the  year.  The 
hours  are  not  taken  in  one  period  but  are  separated.    IHiring  these  periods 
the  young  man  is  given  a  certain  amount  of  setting  up  exercises,  is  given 
work  with  the  chest  weights,  is  taught  to  perform  some  of  the  simpler  exer- 
cises upon  the  horizontal  bars,  the  parallel  bars,  the  horse,  and  the 
rings.    He  runs  a  little  once  in  a  while,  and  plays  group  games,  such  as 
basketball.    Such  training  takes  little  time,  is  not  strenuous,  and  is  com- 
parable to  what  any  man  could  take  through  life  by  joining  a  I.  II.  C.  A, 
gymnasium,  or  club.    What  are  the  true  benefits  inherent  in  such  a  program? 

Unfortunately,  only  a  few  of  the  larger  high  schools  in  New  England 
have  such  training,  largely  because  they  have  not  the  facilities.    A  few 
high  schools  and  a  few  universities  have  still  another  type  of  training, 
military  training.    Because  of  its  limited  usage,  however,  no  attempt  will 
be  made  to  evaluate  military  training  here. 

Two  definitions  are  pertinent  at  this  time. 

"Competitive  Athletics"  are  those  systems  whereby  a  school  seeks  the 
best  candidates  from  its  student  body  for  each  of  the  several  sports,  where- 
by those  candidates  who  present  themselves  are  intensively  trained  for  ex- 
cellence in  the  given  sport,  and  whereby  the  attempt  is  made  to  train  these 
candidates  so  thoroughly  that  victory  may  be  gained  in  a  series  of  scheduled 
contests. 

"Health",  as  the  term  will  be  used  in  this  thesis,  means:    "that  con- 
dition of  any  living  organism  which  conduces  to  the  greatest  amount  and  ef- 
ficiency of  purposeful  activity".^"    The  term  is  used  as  synonymous  with  or- 
ganic vigor  or  physical  fitness. 


1.    Rogers,  F.  R.,  Fundamental  Administrative  Measures  Jjj  Physical  Erfop.wHnn 
p.  28 
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DETERMINATION  OF  THE     The  present  thesis  seeks  to  determine  the  direct  and 
METHOD  OF  ATTACK 

UPON  THE  PROBLEM  immediate  result  of  athletic  training.    What  should 

be  the  method  of  attack  upon  the  problem? 

Most  investigators  of  the  past — and  there  have  been  some  distinguished 
ones — have  worked  upon  a  slightly  different  problem!    the  determination  of 
the  ultimate  effects  of  athletics  in  terms  of  what  the  physical  histories 
of  athletes  show  in  later  years.    To  many  this  problem  will  appeal  as  the 
really  important  one,  but  the  immediate  or  present  effects  are  certainly 
worth  investigating. 

These  investigators  have,  largely,  used  the  following  method  of  attack: 
the  names  of  a  representative  group  of  athletes  of  a  period  twenty  or  more 
years  back  were  obtained;  then  the  men  of  this  group  were  sought  out,  if 
alive,  their  health  histories  obtained  and  studied,  physical  examinations 
given,  and  the  results  compared  with  those  of  the  averages  of  men  of  like 
age.    While  it  can  not  perhaps  be  proved  absolutely  that  such  differences  as 
are  found  are  due  to  the  athletic  training  of  their  youth,  a  strong  supposi- 
tion to  that  effect  exists. 

Because  the  findings  of  these  investigators  are  most  important  though 
not  strictly  related  to  the  problem  of  this  thesis,  several  of  the  conclu- 
sions are  briefly  summarized  below. 

George  Blumer^",  following  a  general  study  of  ex-athletes,  presented  in 
1917  the  following  general  conclusions    that  while  the  evidence  is  conflict- 
ing as  to  whether  or  not  athletes  are  subject  in  later  life  to  such  degenera- 
tive diseases  as  arteriosclerosis,  degenerative  heart  disease,  and  chronic 
Brights  Disease,  it  (the  evidence)  does  make  clear  that  there  are  possibfli- 

1.    Blumer,  George,  A  Discussion  of  the  Deleterious  Effects  of  Competitive 
Athletics.  Albany  Medical  Annals,  38:151-63,  April  1917 
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ties  of  harm,  concluded  further,  however,  that  the  harm  is  not  inherent 
in  the  games  themselves  but  usually  occurs  in  the  cases  of  immature  and  im- 
properly trained  individuals, 

James  McCurdy^,  following  a  study  of  football  as  it  affects  heart  and 
kidneys  and  a  study  of  basketball's  effects,  concluded  that  football  does 
not  put  excessive  organic  strain  upon  the  heart  and  kidneys  but  that  basket- 
ball is  dangerous  for  adolescents,    ^e  conjectured  that  the  reaeon  why  foot- 
ball does  not  seem  to  be  harmful  may  be  that  the  players  are  naturally  above 
average  in  strength. 

Dudley  Allen  Sargent    presented  his  conclusions  based  upon  a  lifetime 
of  making  physical  examinations  with  especial  attention  to  heart  condition, 
^e  states  that  he  found  not  over  one  percent  of  the  one  thousand  athletes 
he  had  examined  to  be  affected  with  the  slightest  cardiac  disturbance,  and 
that  in  only  one  or  two  cases  did  he  feel  positive  that  the  trouble  was  due 
to  athletics  alone.    It  should  be  stated,  however,  that  many  of  Sargent's 
cases  seem  to  have  been  those  of  outstanding  profession!  or  amateur  athletes 
rather  than  college  or  high  school  athletes. 

A  more  scientific  study  than  either  that  of  McCurdy  or  that  of  Sargent 
was  that  made  by  Stokes  .    In  1911-12,  he  obtained  the  records  of  625  men 
who  had  been  athletes  at  the  United  States  Naval  Academy  in  the  classes  of 
1892  to  1911,  and  the  records  of  580  men  of  the  same  classes  who  had  not 
been  athletes  in  the  competitive  sense.    A  study  of  the  records  of  the  la- 
ter life  (in  this  case  service  life)  of  the  two  groups  showed:    that  there 
had  been  22  casualties  (retirements  and  deaths)  among  the  non-athletes  as 
compared  with  21  among  the  athletes;  that  from  the  diseases  to  which  ath- 
letics have  possible  causative  relation  there  had  been  but  one  death  among 

1.  McCurdy,  James  H.,  Physiology  of  Exercise,  p.  242 

2.  Sargent,  Dudley  Allen,  College  Athletics  and  Heart  Disease,  p.  24 

3.  See  Stokes,  C.  F.,  The  Effect  of  Athletics  Upon  Health,  pp.  70-72,  or 
Stokes  Report,  Annals  of  The  Fourth  International  Congress  on  School 

Hygiene,  1913 
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non-athletes  as  compared  with  six  for  the  athletic  group;  and  that  the  fol- 
lowing conditions  or  disabilities  show  an  excess  amounting  to  50  percent 
or  more  among  athletes:    arterioscleriosis,  valvular  disease  of  the  heart, 
cardiac  irregularity,  cardiac  dilation,  cardiac  hypertrophy,  gastric  dis- 
turbances, albumenuria,  general  poor  health,  obesity,  tuberculosis,  and  va- 
rious traumatic  lesions. 

Another  extensive  scientific  study  is  that  made  by  Louis  Dublin^,  sta- 
tistician for  The  Metropolitan  ^ife  Insurance  Company.    His  study,  natural- 
ly, was  made  by  isolating  the  records  of  insured  ex-athletes,  compiling  the 
facts  as  to  their  longevity,  and  comparing  these  facts  with  the  averages. 
Dublin  presents  the  conclusion  that  athletics  in  earlier  periods  of  loose 
supervision  did  considerable  harm.    He  found  a  high  incidence  of  heart  di- 
sease among  earlier  generations  of  athletes.    The  records  of  athletes  of 
more  recent  years  were,  however,  markedly  better. 

Dublin  makes  one  further  comment  of  great  interest,  namely,  that 
physical  strength  and  health  may  not  bear  a  high  favorable  relation  to 
longevity.    For  instance,  the  type  of  boy  that  goes  out  for  athletics  may  be 
a  type  that  tends  to  take  on  weight  in  middle  age.    And  insurance  company 
statistics  long  ago  showed  how  dangerous  to  health  and  longevity  excess 
weight  is. 

Of  the  five  studies  which  have  been  named,  the  ones  of  Blumer,  Stokes, 
and  Dublin  seem  most  scientific.    And,  to  paraphase  Blumer,  it  seems  that 
their  facts  show  an  existing  probability  that  such  diseases  as  arterioscleri- 
osis, degenerative  heart  disease,  and  Brights  Disease  show,  in  later  life, 
a  higher  incidence  among  ex-athletes  than  among  athletes.    It  is  significant, 
further,  that  each  of  the  five  authorities  declares  that  evils  seem  to  have 
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resulted  largely  in  cases  where  contestants  have  been  improperly  trained 
or  excessively  strained.    Such  a  conclusion  must  be  accepted  guardedly  by 
the  scientist,  for  the  terms  used  are  vague  ones.    What  constitutes  improper 
training  or  excessive  strain?    And  as  long  as  coaches  are  desperately  put 
to  it  to  win,  will  there  not  always  be  a  possibility  of  excessive  strain 
upon  the  contestants? 

Since  the  matter  of  possible  later  physical  harm  is  real,  it  becomes 
doubly  valuable  to  examine  to  see  whether  any  signs  of  phycial  harm  or  weak- 
ness present  themselves  at  the  time  of  that  training.    The  problem  of  the 
method  of  attack  has  now  to  be  settled. 

The  method  which  most  readily  suggests  itself  is  that  of  medical  exa- 
mination by  competent  physicians,  examination  both  before  and  after  the 
season.    Several  objections  to  this  method  immediately  present  themselves. 
The  medical  practicioner  is  trained  largely  to  look  for  existing  disease  or 
for  organs  which  have  already  begun  to  degenerate.    Neither  of  these  things 
would  be  true  in  the  case  of  the  athlete,  for  if  they  were  he  would  never 
be  allowed  to  engage  in  the  sport.    It  is  for  something  else  that  the 
search  must  be,  namely,  for  the  first  slight  signs  of  physical  improvement 
or  physical  injury,    further,  medical  examinations  are  largely  subjective, 
whereas  scientific  procedure  requires  objective  tests  as  and  if  possible. 

Are  there  objective  tests  which  mifrht  show  signs  of  developed  strength 
or  weakness  in  heart,  lungs,  liver,  and  other  vital  orgens?    None  seems  to 
have  been  standardized.    Since  these  organs  can  not  be  tested  directly,  but 
can  only  be  tested  to  show  whether  or  not  they  seem  to  be  operating  normally, 
the  method  of  approach  by  such  direct  test  is  most  difficult. 

Is  there,  then,  any  direct  way  by  which  an  improvement  in  physical  fit- 
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ness,  in  health,  or  a  retrogression,  can  be  tested?    It  will  be  remembered 
that  health  or  physical  fitness  has  been  defined  as  capacity  for  purposeful 
activity.    That  capacity  for  activity  consists  of  a  body  sound  and  strong. 
Although  individuals  vary  greatly  in  bodily  vigor  and  strength,  according 
to  their  ages,  weights,  etc.,  it  is  true  that  any  weakness  of  the  vital  or- 
gans is  reflected  in  decreased  physical  vigor.    That  any  illness,  even  if 
slight,  so  reflects  itself  is  so  obvious  as  to  require  no  comment.  And 
every  man  knows  from  personal  experience  that  even  though  he  is  not  ill  but 
only  "run  down",  "tired  out",  or  "not  quite  up  to  par",  there  is  a  similar 
decrease  in  bodily  vigor  and  strength.    Indeed,  if  he  were  not  conscious 
of  any  decrease  in  health  but  were  to  take  a  series  of  bodily  vigor  tests 
and  were  to  score  "below  par"  (i.  e.  his  customary  level),  he  would  in- 
stinctively say,  "My  condition  must  be  poor  for  some  reason". 

An  improvement  or  a  decrease  in  health  or  physical  fitness  can,  then, 
be  measured  by  tests  for  physical  vigor  and  strength.    The  writer  realizes 
that  critics  may  object,  saying  that  some  persons  are  born  with  strong 
muscles,  others  not;  that  strength  and  bodily  vigor  depend  largely  upon  the 
amount  and  type  of  exercise  or  work  which  has  recently  been  undergone;  and 
that  health  does  not  necessarily  correspond  to  physical  vigor. 

The  first  objection,  that  some  persons  are  naturally  stronger  than 
others,  does  not  matter  for  purposes  of  this  study,  for  the  objective  is 
not  to  measure  the  physical  fitness  of  athletes  but  rather  to  determine  the 
change  in  that  fitness  as  the  result  of  a  season  of  competition.    The  se- 
cond objection,  that  bodily  vigor  or  strength  depends  largely  upon  the 
amount  and  type  of  exercise,  is  true  providing  no  counteracting  factors  in- 
tervene.   But  the  important  counteracting  factor  which  may  intervene  is  a 
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decrease  in  physical  condition  or  health.    **o  one  needs  to  be  told  that  he 
can  not  develop  high  bodily  vigor  by  exercise  if  some  factor  is  dragging 
down  his  general  physical  condition  or  health.    If  then  bodily  vigor  or 
physical  fitness  shows  an  improvement,  the  conclusion  is  that  health  is 
sound.    *f,  on  the  other  hand,  physical  vigor  does  not  show  an  increase  in 
spite  of  exercise,  the  conclusion  is  doubly  sure  that  health  is  being 
weakened.    Therefore,  physical  fitness  tests  are  suitable  for  purposes  of 
this  study. 

The  third  objection,  that  health  does  not  necessarily  correspond  to 
physical  vigor,  is  partly  invalidated  by  the  fact  that  the  present  purpose 
is  to  measure  changes  in  physical  condition  or  health.    And  the  common  sense 
facts  which  have  been  pointed  out  show  that  the  relationship  between  health 
and  bodily  vigor  is  indeed  close.    Thus  far,  emphasis  has  been  placed  upon 
the  fact  that  a  decrease  in  health  or  physical  fitness  reflects  itself  at 
once  in  decreased  bodily  vigor.    But  it  must  not  be  forgotten  that  there  is 
a  close  interrelationship  between  the  conditl  ons  of  the  muscles  and  the 
conditions  of  the  vital  organs^.    Strong,  sound  muscles  mean  that  good  blood, 
good,  strong  circulation  exist.    Ihese  mean  that  heart,  lungs,  and  other 
vital  organs  are  working  well.    Indeed,  strong  muscles  of  the  chest,  abdomen 
and  heart  regions  play  a  major  part  in  keeping  lungs,  stomach,  intestines, 
and  heart  healthy*;    Everyone  knows  that  a  well  developed  chest  is  the  best 
insurance  for  healthy  lungs.    Similarly,  strong  abdominal  muscles  support 
properly  the  stomach  and  intestines,  feed  these  organs,  and  stimulate  proper 
functioning.    And  the  Joint  Committee  of  the  National  Educational  Associa- 
tion and  the  American  Medical  Association  has  told  us  that  the  condition  of 
me  nearxi  depends  t»o  a  .Large  degree  upon  ana  corresponds  uo  xne  conoioxon 

1.  For  a  full  discussion  of  this  interrelationship,  see  Rogers,  F.  R. , 
Fundamental  Administrative  Measures  in  Phys.  Educ.  Dp.  93-129 

2.  Health  Education,  A  Program  for  Public  Schools  and  Teacher  Training  In- 
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of  the  skeletal  muscles. 

Nor  is  objective,  experimental  proof  lacking  of  the  validity  of  physi- 
cal fitness  tests.    Dean  F.  Smiley,  Director  of  Student  Health  at  Cornell 
University,  and  Carl  G.  Chamberlain,  a  director  of  Physical  Education  in 
the  New  Xork  State  public  schools  published  in  1931  the  results  of  an  ex- 
periment which  showed  high  correlation  between  results  of  physical  fitness 
tests  and  batteries  of  examinations  by  physicians  to  show  state  of  health. 
Sixty-five  students  at  Cornell  were  selected  at  random  as  subjects.  First, 
the  university  staff  gave  each  student  exhaustive  medical  tests,  and  classi- 
fied each  as  deficient  in  health,  normal,  or  superior.    Then  each  student 
was  given  a  physical  fitness  test.    The  results  of  the  groups  of  tests  agree 
in  52  out  of  65  cases,  an  average  of  80%  agreement  (correlation  coefficient 
plus  .6).    Perhaps  the  fact  that  both  physicians  and  physical  fitness 
testers  would  naturally  have  trouble  in  differentiating  exactly  between  a 
"deficient,  high"  and  an  "average,  low"  case  and  between  an  "average,  high" 
and  a  "superior,  low"  case  would  automatically  prevent  higher  correlation.^" 

The  validity  of  physical  fitness  (  or  physical  vigor  or  strength 
tests  as  measures  of  changes  in  health  stands  established.    The  next  pro- 
blem is  the  selections  of  the  particular  battery  of  tests  to  be  used. 

The  battery  of  tests  arranged  by  Dr.  Etederick  Rand  Rogers,  Dean  of  the 
School  of  Health  and  Physical  Education  of  Boston  University,  was  decided 
upon.    These  tests  are  fully  objective.    They  include  the  proved  and  ac- 
cepted tests.     There  exists  a  complete  table  of  norms  for  all  combinations 
of  sex,  weight  and  age,  based  upon  extensive  research  in  New  York  State. 

Before  the  tests  proper  are  given,  the  age,  weight,  and  height  of  the 
individual  are  obtained.    These  items  obtained,  the  Normal  Strength  Index 

1.  Rogers,  F.  R.,  Fundamental  Administrative  Measures  in  Phvsical  Education, 
p.  124  " 
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for  a  person  of  the  status  can  be  found  from  the  charts. 

The  tests  are  seven  in  number.    A  brief  description  of  each  follows.^" 

A.  Arm  Strength,  as  determined  by  two  tests  (combined  and  weighted  with 
a  multiplier  determined  from  the  charts) 

1.  Pullups,  number  of.    The  individual  grasps  two  rings  which 
are  suspended  from  the  ceiling,  at  the  maximum  height  which 

he  can  conveniently  reach.    He  is  asked  to  raise  himself  until 
his  chin  is  between  and  on  a  level  with  his  hands,  then  to 
let  himself  down  without  touching  the  floor,  and  repeat  as  many 
times  as  possible.    The  number  of  times  he  achieves  is  his 
score. 

2.  Pushups,  number  of.    ^he  individual  is  asked  to  suspend  himself 
between  the  parallel  bars,  weight  resting  on  the  hands,  arms 
straight,  legs  dangling.    Then  he  is  asked  to  lower  himself  by 
flexing  his  arms  until  his  shoulders  touch  the  bars,  to  raise 
himself  to  his  former  position,  and  repeat  as  many  times  as 
possible.    The  number  of  times  is  his  score. 

B.  Lift-Back  (or  Back  Strength)  as  determined  by  the  number  of  pounds 

the  individual  can  lift  by  back  pull  on  the  Back  and  Leg  Dyna- 
mometer.   This  consists  of  a  finely  adjusted  spring  scale  with 
pointer  and  ratchet  for  recording  the  weight  lifted.  This 
scale  is  hooked  at  one  end  to  a  board  upon  which  the  individual 
stands.    At  the  other  end  is  a  chain  of  adjustable  length  with 
a  grip  bar.     The  length  of  the  chain  is  adjusted  so  that  the 
individual  can  just  grasp  the  bar  as  he  stands  erect.    At  a  sig- 
nal he  is  asked  to  exert  as  hard  a  pull  as  possible,  using,  not 

his  arms,  but  the  lift  of  his  shoulders,  back,  and  chest.  The 
1.    For  full  description,  see  Rogers,  F.  R.,  Physical  Capacity  Tests 
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number  of  pounds  he  achieves  is  his  score.    This  tests  not  only 
the  surface  muscles  of  the  back  and  shoulders  but  also  the  vital 
muscles  of  the  chest  and  upper  abdomen. 

C.  Lift-Legs  (or  Leg  Strength)  as  determined  by  the  instrument  above. 

The  individual  is  asked  to  crouch  so  that  his  knees  are  bent  to 
an  angle  of  70  to  90  degrees.    The  chain  of  the  dynamometer  is 
shortened  so  that  the  bar  fits  snugly  over  his  thighs.    By  at- 
tempting to  straighten  his  legs,  he  is  asked  to  exert  as  much 
pressure  on  the  bar  as  possible.    The  number  of  pounds  is  his 
score.    This  tests  not  only  leg  strength  proper  but  strength  of 
the  vital  abdominal  muscles. 

D.  Grip-Right  Hand,  as  determined  by  the  hand  dynamometer. 

This  is  a  small  instrument  which  can  be  held  in  the  closing  hand. 

consists  of  two  pieces  of  metal,  parallel,  between  which  are 
springs  which  compress  as  the  two  pieces  of  metal  are  pressed  to- 
ward each  other.    The  individual  is  asked  to  exert  as  much  pres- 
sure as  possible  in  closing  his  hand  upon  the  instrument.    An  in- 
dicator attached  to  the  springs  records  the  score. 

E.  Grip-Left  Hand.     The  same  instrument  is  used  and  the  same  process 

as  above. 

F.  Lung  Capacity,  as  measured  by  the  spirometer. 

This  instrument  consists  of  a  closed  cylinder  which  is  fitted  air 
tight  within  another  cylinder.    This  second  cylinder  is  open  at 
the  top.    Though  the  connection  is  air-tight,  the  first  cylinder, 
usually  resting  upon  a  liquid  contained  in  the  bottom  of  the  se- 
cond,  must  slide  up  and  down  easily  within  the  second.    A  tube 
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leads  into  the  space  between  the  bottom  of  the  second  cylinder 
and  the  bottom  of  the  first,    The  individual  is  asked  to  take 
as  much  air  as  possible  into  his  lungs,  then,  holding  the  air, 
to  take  the  free  end  of  the  tube  in  his  mouth,  and  to  exhale 
as  steadily,  as  strongly,  and  as  long  as  possible,  through  the 
tube.    The  distance  the  first  cylinder  rises  within  the  second 
depends  upon  the  amount  of  air  forced  through  the  tube,  and  is 
the  score. 

When  the  individual  has  taken  all  seven  tests,  the  total  of  his  scores 
is  found.    This  is  his  Strength  Index,    i'he  Normal  Strength  index  for  a  per- 
son of  his  age  and  weight  has  been  found  from  the  charts.    The  percentage 
of  his  score  as  compared  with  the  normal  is  his  Physical  Fitness  Index. 

The  problem  having  been  determined  and  the  measurements  to  be  employed 
having  been  determined,  it  remains  only  to  state  the  nature  of  the  groups 
selected  for  the  testing. 

Since  the  primary  objective  is  to  determine  the  changes  in  physical  fit 
ness  or  health  brought  about  by  individuals  by  a  season  of  competitive  ath- 
letics and  the  training  involved  therefor,  it  is  clear  that  the  groups 
tested  should  be  several  of  the  squads  engaging  in  athletics  during  a  given 
season.    As  the  writer  is  a  graduate  student  at  Boston  University  at  the 
time  of  writing,  It  was  decided  to  use  for  testing  the  several  squads  of 
that  university. 

To  determine  the  changes,  if  any,  in  physical  fitness,  it  was  necessary 
to  give  the  tests  to  all  members  of  the  several  squads  just  prior  to  the  be- 
ginning of  the  seasons  and  just  after  the  seasons  closed.    The  differences 
between  the  results  of  the  two  testings  of  an  individual  were  regarded  as 
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his  change  in  physical  fitness. 

Accordingly,  it  was  determined  to  test  the  members  of  the  following 
squads: 

1.  The  Football  Squad  at  Boston  University 

2.  I'he  Basketball  Squad  at  Boston  University 

3.  The  ^ockey  Squad  at  Boston  University. 

It  was  hoped  the  results  of  the  tests  would  enable  several  sets  of  con- 
clusions to  be  drawn,  namely:    what  the  level  of  physical  fitness  of  each 
of  the  squads  was  at  the  beginning  of  the  season,  what  the  comparative  levels 
of  the  several  squads  were  with  relation  to  each  other,  what  change  took 
place  in  the  physical  fitness  of  each  squad  as  the  result  of  the  season's 
training,  what  the  comparison  is  as  to  the  relative  changes  brought  about  by 
the  sports  as  compared  with  one  another,  and,  in  general,  what  the  results 
of  competitive  athletics  seem  to  be  upon  the  physical  fitness  of  the  partici- 
pants. 

For  purpose  of  further  comparison,  it  was  decided  to  select  a  special 
control  group  of  fifty  freshmen  at  Boston  University  who  were  not  engaging  in 
competitive  athletics  during  the  year  of  experimentation  covered  by  this 
thesis,  namely  the  school  year  of  1933-34,  but  who  were  taking  the  required 
course  in  physical  training.    This  course  consists  of  two  hours  a  week  of 
supervised  exercise  in  the  gymnasium,  the  two  hours  coming  at  different  times 
in  the  week.    These  men  were  tested  in  the  same  way  as  the  athletes,  by  the 
giving  of  physical  fitness  tests  at  the  beginning  of  the  school  year  and  the 
giving  of  the  same  tests  to  the  same  men  near  the  end  of  the  year  of  required 
training. 

Since  this  training  is  not  intensive,  is  not  for  the  sake  of  developing 
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high  proficiency  in  any  game  or  sport,  and  is,  on  the  contrary,  motivated 
by  the  sole  purpose  of  improving  the  physical  fitness  of  the  student,  it  is 
hoped  that  valuable  conclusions  might  be  possible  as  to  how  effective  this 
training  is,  and  how  effective  it  is  as  compared  with  training  for  competi- 
tive athletics. 

CHAPTER  ONE 
THE  DESCRIPTION  OF  TEE  PROCEDURE  FOLLOWED 


THE  DESCRIPTION  OF  THE  PROCEDURE  FOLLOWED 

The  investigation  covered  by  and  reported  upon  in  this  thesis  was 
carried  on  at  Boston  University  during  the  school  year  of  1935-34. 

The  procedure  indicated  in  the  introduction  was  followed.    The  Physi- 
cal Fitness  Tests,  fully  described  on  previous  pages,  were  used  as  the  mea- 
sures of  health.    The  comparisons  between  results  of  tests  given  at  differ- 
ent times  to  the  same  individual  were  regarded  as  the  changes  in  health  of 
thst  individual. 

The  specific  nature  of  the  groups  tested  was  as  follows.    Each  of  three 
squads  of  athletes  at  Boston  University  was  tested  before  and  after  the  be- 
ginning of  the  athletic  season.    These  squads  were  the  football,  the  basket 
ball,  and  the  hockey  squads.    These  will  be  referred  to  hereafter  as  the 
experimental  groups.    Further,  a  group  of  fifty  males  was  selected  from  the 
many  hundred  taking  the  required  course  of  physical  training.    These  were 
selected  at  random  to  assure  their  being  representative.    This  group  will  be 
referred  to  hereafter  as  the  control  group. 

A  full  description  of  the  procedure  followed  in  the  case  of  each  of 
the  four  groups  follows.    It  is  necessary  also  for  the  sake  of  information 
to  indicate  something  of  the  exact  nature  of  the  training  undergone  by  each 
group. 

THE  FOOTBALL      The  football  squad  at  Boston  University  was  called  out  for 
GROUP 

training  on  September  11,  1933.    It  consisted  of  those  men 
who  chose  to  report  in  an  attempt,  presumably,  to  make  the  team  and  play  in 
the  games  of  the  schedule.    Thirty- five  men  constituted  the  squad  at  the 
beginning  of  the  season.    On  or  about  September  20,  each  of  these  thirtv- 


five  men  were  tested  at  ^ickerson  Field,  Weston.    Each  was  given  the 
Physical  Fitness  Battery  of  tests.    The  results  of  the  testing  of  each  in- 
dividual in  each  of  the  elements  of  the  test  were  carefully  recorded  upon 
cards  prepared  for  the  purpose.    The  Physical  Fitness  Index  of  each  indivi- 
dual was  determined  by  adding  the  several  scores  of  the  individual  tests, 
weighting  them  when  necessary,  and  comparing  the  score  with  the  norm  for  an 
individual  of  the  weight  and  age. 

The  season  closed  on  November  11.  At  that  time  seven  games  had  been 
played  against  teams  of  other  institutions.  Five  of  these  games  were  lost; 
two  won.  Immediately  at  the  close  of  the  season,  the  men  then  comprising 
the  squad  and  having  been  on  the  squad  at  the  beginning  of  the  season  and 
throughout  It  were  tested  at  the  field  by  the  giving  of  the  same  Physical 
Fitness  Battery  of  tests,  ^esults  of  the  testing  of  each  individual  were 
recorded  on  cards  as  before,  and  the  new  Physical  Fitness  Index  commuted. 

Naturally,  there  had  been  changes  in  the  nature  of  the  squad  between 
the  time  of  the  first  testing  and  the  second  testing.    Some  men  had  been 
dropped  from  the  squad;  some  had  withdrawn  because  of  pressure  of  outside 
work  or  for  other  reasons;  in  a  few  cases  men  had  been  added  to  the  squad. 
The  squad  was  smaller  than  at  the  beginning  of  the  season.    Naturally,  only 
individuals  who  had  been  on  the  squad  as  active  participants  in  the  train- 
ing, if  not  of  the  games  in  all  cases,  could  be  included  in  the  final  test- 
ing.   Accordingly,  there  were  twenty-three  individuals  in  the  second  test- 
ing.   For  purposes  of  determining  the  change  in  physical  fitness  as  the  re- 
sult of  the  season's  training,  only  these  twenty-three  could,  of  course,  be 
used. 

The  situation  of  athletic  participants  at  Boston  University  is,  perhaps 
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unusual  in  this  respect:     that  the  athletic  field  is  at  Weston,  some  twelve 
miles  from  Boston  proper  in  which  the  university  is  located.    The  men  on 
the  squad  were  obliged,  therefore,  to  go  to  the  field  by  train,  bus,  or  other 
means  after  they  completed  their  classes  each  day. 

The  members  of  the  football  squad  lived  and  ate  in  the  Club  H0use  at 
the  field,  going  into  town  each  morning  for  classes.    Thus,  they  ate  even- 
ing and  morning  meals  at  the  training  table,  studied  evenings  under  supervi- 
sion, and  slept  at  the  Club  &ouse.     These  facts  are  perhaps  worthy  of  es- 
pecial attention  because  the  conditions  above  did  not  prevail  either  in  the 
cases  of  the  basketball  or  hockey  squads  or  in  the  case  of  the  control 
group  of  those  taking  supervised  exercise  in  the  gymnasium.    Since  it  is 
well  known  that  there  are  various  factors  affecting  health,  factors  of  en- 
vironment, factors  which  are  not  considered  in  detail  in  this  thesis  because 
the  other  |ihree  groups  show  no  measurable  change  in  these  elements,  and 
since  among  the  more  important  of  these  factors  are  sufficient  and  regular 
sleep  under  good  conditions,  sufficient  and  proper  food,  end  a  regular  mode 
of  life,  and  since  these  factors  would  seem  to  have  been  more  nearly  assured 
by  the  life  of  the  squad  at  the  Club  ^ouse  than  they  probably  would  "be  as- 
sured to  an  individual  in  his  ordinary  routine  of  life,  it  is  possible  that 
a  part  of  the  gain  in  health,  if  any,  discovered  in  the  case  of  the  foot- 
ball men  should  be  attributed  to  these  special  conditions. 

For  two  weeks  or  more  after  the  squad  was  called  out,  there  were  no 
scheduled  games.    These  first  few  weeks  were  devoted  to  drill  in  fundamen- 
tals, such  as  tackling  and  blocking,  to  practice  in  the  plays  and  the  methoc 
of  play  decided  upon  by  the  coach,  and  to  light  scrimmage.    After  the  games 
of  the  schedule  began,  a  game  was  played  each  Saturday.    Each  week,  practice 
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was  six  days  a  week,  the  sixth  day  being  devoted  to  the  game  of  that  week. 
During  the  early  season,  after  games  began,  scrimmages  were  held  twice  a 
week.    Near  the  end  of  the  season,  scrimmages  were  omitted.    Practice  was 
for  approximately  two  hours  a  day,  between  half  past  three  to  half  past  five 
of  the  afternoon. 

THE  BASKETBALL       The  basketball  squad  began  formal  practice  at  Boston 
SQUAD 

University  on  November  15,  1933.    As  in  the  case  of  the 
football  squad,  it  consisted  of  those  men  who  chose  to  become  candidates 
for  the  team.    The  basketball  squad  met  for  all  practices  at  the  University 
Gymnasium  in  Boston.    Before  and  after  practices,  they  returned  to  the 
routine  of  their  individual  lives.    In  other  words,  the  men  did  not  live  to- 
gether under  supervision  and  did  not  eat  at  a  training  table. 

A  squad  of  eighteen  survived  the  first  cutting  by  the  coach.  These 
eighteen  men  were  given  the  Physical  Fitness  Battery  of  tests  about  one  week 
after  the  season  began.    Results  in  the  case  of  each  individual  were  tabu- 
lated, and  the  physical  fitness  index  of  each  man  was  determined. 

The  season  closed  on  March  10,  1934.    For  reasons  similar  to  those 
stated  for  football,  the  squad  was  smaller  at  the  end  than  at  the  beginning 
of  the  season.    There  were  fourteen  men  who  had  been  on  the  squad  at  the  be- 
ginning, were  on  throughout  the  season,  and  were  on  at  the  end.    These  four- 
teen were  given  the  Physical  Fitness  Battery  of  tests,  following  the  close 
of  the  season.    Results  in  the  case  of  each  individual  were  tabulated. 

The  team  played  eleven  games,  winning  five  and  losing  six.    The  team 
practiced  every  day  for  a  period  of  approximately  ninety  minutes,  between 
four  o'clock  and  half  past  five  in  the  afternoon.    All  work  was  indoors,  in 
the  gymnasium.    Training  consisted  of  drill  in  the  fundamentals  of  basketbal 
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such  as  dribbling,  shooting,  end  passing,  drill  in  team  play,  and  actual 
scrimmage  in  games.    The  schedule,  perhaps  lighter  than  that  at  many  col- 
leges, made  necessary  the  playing  of  approximately  one  scheduled  contest 
each  week. 

THE  HOCKEY       The  hockey  squad  began  formal  practice  on  November  15,  1933. 
SQUAD 

Fifteen  men  were  selected  as  comprising  the  squad  proper. 
These  men  were  given,  approximately  one  week  after  being  called  out,  the 
Physical  Fitness  Battery  of  tests.    Results  were  carefully  tabulated. 

The  team  played  a  schedule  of  thirteen  games.    Of  these  games,  seven 
were  lost  and  six  won.    The  season  ended  on  March  5,  1934.    Of  the  original 
fifteen  men  tested,  thirteen  were  on  the  squad  at  the  end,  and  had  been  on 
throughout.    These  men,  directly  after  the  close  of  the  season,  were  given 
again  the  Physical  Fitness  Battery  of  tests.    Results  were  carefully  tabu- 
lated. 

As  in  the  case  of  the  basketball  men,  the  hockey  squad  did  not  live  to- 
gether under  supervision  and  did  not  have  a  training  table.    They  met  for 
practice  and  then  went  their  individual  ways.    It  was  assumed  that  both  the 
basketball  men  and  the  hockey  men  would  observe  reasonable  rules  of  train- 
ing in  regard  to  food,  sleep,  and  similar  matters. 

The  squad  met  daily  throughout  the  season  for  practice,  for  a  period  of 
one  hour  each  day.    A  distinctive  feature  of  the  hockey  training  at  Boston 
University  was  that  the  practice  period  was  early  in  the  morning,  between 
half  past  seven  and  half  past  eight.    This  early  period  was  made  necessary 
by  the  fact  that  the  hockey  squad  practiced  on  the  ice  of  the  Boston  Arena 
in  Boston  and  that  the  surface  was  in  use  afternoons  and  evenings. 

The  training  consisted  of  drill  in  the  elements  of  hockey,  such  as 
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skating,  poke  checking,  body  checking,  carrying  the  puck,  passing,  shooting, 
of  drill  in  team  play,  and  of  scrimmages.     The  team  averaged  slightly  more 
than  one  game  a  week, 

THE  PHYSICAL  TRAINING       At  Boston  University,  as  at  most  reputable  colleges 
OR  CONTROL  GROUP 

and  universities,  all  members  of  the  freshman  class 
of  the  undergraduate  body  who  are  not  engaging  in  competitive  athletics  are 
required  to  take  supervised  physical  training.     This  training  is  given  two 
periods  a  week,  the  periods  being  separated,  as  one  on  Tuesdays  and  one  on 
Fridays.    Undergraduate  sophomores  take  similar  training  one  hour  a  week. 

During  the  year  1933-34,  there  were  approximately  250  freshmen  taking 
such  training  at  Boston  University,  the  same  group  continuing  throughout  the 
year.    As  a  Teaching  Fellow  in  Physical  Education,  the  writer  directed  two 
groups  of  these  students,  a  total  of  about  one  hundred.    The  entire  group 
of  two  hundred  and  fifty  were  given  the  Physical  Fitness  Tests  on  October  1, 
as  a  part  of  the  program  of  the  Physical  Education  Department. 

Every  fifth  name  was  taken  from  the  list  by  the  writer  to  form  a  con- 
trol group  of  fifty.    The  records  of  these  fifty  men  were  taken  as  showed 
at  the  beginning  of  the  year.    At  the  middle  of  March,  1934,  as  the  year  of 
physical  training  neared  its  close  these  fifty  men  were  again  given  the 
tests.    The  results  of  the  second  testing  were  carefully  tabulated. 

The  training  in  the  classes  is  done  exclusively  in  the  gymnasium.  It 
differs  markedly  in  purpose  and  amount  and  nature  from  that  received  by  the 
candidate  from  an  athletic  team.    Its  purpose  is  to  build  up,  if  possible, 
the  health  of  the  individual;  that  of  an  athletic  squad  is  to  produce  teams 
so  skilled  in  performance  as  to  win.    It  is  recreative  and  varied;  that  of 
a  team  is  almost  professional  and  Intensive.    Though  the  physical  education 
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program  continues  throughout  the  year,  it  takes  but  two  hours  a  week;  an 
athletic  squad  works  two  hours  a  day,  for  six  days  of  the  week  for  part  of 
the  year. 

The  physical  education  classes  at  Boston  University  are  conducted  upon 
the  principle  that  the  first  objective  should  be  the  recreation  of  the  stu- 
dent; that  through  recreation  his  health  will  be  improved.  Specifically, 
the  work  given  in  the  classes  may  be  described  briefly  as  consisting  of 
such  elements  as  the  following:  stunts  and  tumbling;  relays  and  games,  such 
games  as  volley  ball,  indoor  baseball,  basketball,  end  ball,  and  dodge  ball; 
work  on  apparatus,  such  as  the  horizontal  bars,  the  parallel  bars,  the  horse 
the  spring  board,  and  rings;  tap  dancing  and  simple  folk  dances,  such  as 
the  folk  waltz;  end  corrective  exercises  for  those  found  to  have  such  de- 
ficiencies as  flat  feet  and  postural  defects. 

STATISTICAL  TREATMENT     As  indicated  above,  eight  sets  of  statistical  re- 
OF  DATA 

suits  were  tabulated;    two  for  the  football  squad, 
two  for  the  basketball  squad,  two  for  the  hockey  squad,  and  two  for  the  con- 
trol group  from  physical  education  classes. 

Within  each  of  the  four  groups,  the  following  procedure  was  carried 
out.    The  average,  the  median,  and  the  range  of  the  group  at  time  of  first 
testing  was  computed.    The  results  showed  the  physical  fitness  of  the  group 
at  the  time  of  first  testing.    Then  the  average,  the  median,  and  the  range 
of  the  group  at  time  of  second  testing  were  computed.    The  difference  between 
the  two  sets  of  figures  6howed  the  amount  of  improvement  or  retrogression 
in  physical  fitness  or  health  that  the  group  had  experienced  while  undergo- 
ing the  training. 

To  show  comparisons  between  groups,  the  several  amounts  of  improvements 


-29 


or  retrogression  of  each  were  compared. 

If  it  can  be  roughly  assumed  that  the  hereditary  and  environmental  fac- 
tors remained  the  same  within  a  group  as  between  the  time  of  the  first  and 
of  the  second  testing,  and  that  they  were  roughly  the  same  between  groups, 
with  the  exception  of  the  special  environment  season  for  the  football  squad 
which  has  been  previously  noted,  then  it  can  be  assumed  that  the  changes  ob- 
served, as  to  the  changes  within  a  squad,  and  as  to  the  relative  degrees  and 
amounts  of  changes  between  squads,  were  due  to  the  nature  of  the  training  re- 
ceived. 

SPECIAL 

PROCEDURES      Though  they  were  not  directly  connected  with  the  main  procedure 
two  special  or  additional  procedures  were  followed. 

First,  the  coaches  of  the  several  sports  were  asked  to  rank  the  men  on 
the  squad  in  the  order  in  which  they  felt  the  men  had  shown  improvement  dur- 
ing the  season  or  year,  that  is,  improvement  in  skill  in  the  sport.  These 
estimates  of  improvement  were  correlated  with  the  degree  of  physical  or  health 
improvement  shown  by  the  several  members  of  the  squad,  individually,  to  see 
whether  there  is  any  connection  between  the  two.  In  this  same  connection, 
special  attention  was  given  to  the  results  in  the  cases  of  the  men  who  were 
regular  players  on  the  teams,  to  see  whether  their  changes  in  health  were  dif- 
ferent from  those  who  were  on  the  squads  but  seldom  played  long  if  at  all  in 
games. 

Secondly,  a  special  study  was  made  of  exceptional  cases,  those  indivi- 
duals whose  results  or  situations  seemed  exceptional  for  any  reason.  In 
this  connection,  individuals  were  asked  at  the  time  of  testing  whether  they 

were  aware  of  any  conditions  or  facts,  other  than  the  athletic  training  re- 
ceived, which  might  have  affected  their  health. 


CHAPTER  TWO 
PRESENTATION  OF  OBSERVED  DATA 
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In  order  that  the  observed  data  may  be  fully  clear,  a  brief  explanation 
is  desirable.    As  previously  stated,  the  Physical  Fitness  norms  have  been 
determined  on  the  basis  of  thousands  of  tests.    The  average  performance  of 
men  of  a  certain  weight  and  age  is  taken  as  the  normal  or  "100"  score  for  a 
man  of  that  weight  and  age.    If  a  man  of  a  certain  weight  and  age  scores  ex- 
actly  the  same  as  the  average  of  men  for  his  weight  and  age,  then  his  Physi- 
cal Fitness  Index  is  100,  or  exactly  normal.    If  a  man  scores  either  above 
or  below  the  normal,  then  his  score  Is  divided  by  the  normal  score,  and  his 
index  shows  the  percent  that  he  is  above  or  below  normal. 

Thus,  an  index  of  100  is  strictly  normal.    Any  index  below  100  is  below 
normal,  and  any  index  above  100  is  above  normal.    As  stated  before,  one  of 
the  very  important  values  of  these  tests  is  that  a  mathematical  index  is  ob- 
tained which  adequately  classifies  the  health  condition  in  an  objective  man- 
ner. 

It  should  be  noted  that  these  tests  are  accompanied  by  norms  which  do 
not  take  into  account  the  height  of  individuals,  except  that  height  enters 
into  the  figuring  of  one  of  the  six  elements  of  the  tests,  namely  arm 
strength.    It  should  be  noted  further  that  a  loss  in  weight  of  an  individual 
causes  his  Physical  Fitness  Index  to  rise,  according  to  the  norms,  provided 
his  strength  does  not  decrease  to  a  greater  proportion  than  his  weight. 
More  will  be  said  about  these  matters  in  the  conclusions  of  the  thesis,  but 
they  are  mentioned  here  to  call  attention  to  the  fact  that  a  man  in  his 
second  testing  may  actually  show  a  lower  performance  than  on  his  first,  yet 
obtain  a  higher  index  because  he  has  lost  weight. 


THE  DAT*  OF  THE      There  were  twenty- three  men  who  were  tested  both  at  the 
FOOTBALL  SQUAD 

beginning  and  at  the  end  of  the  football  season. 

Table  I,  page  33,  the  first  half  thereof,  shows  in  detail  the  results 
of  the  first  testing,  as  to  average,  median,  and  range  of  the  twenty-three 
men.    The  average  of  the  Physical  Fitness  Indices  at  the  time  of  first  test- 
ing was  86.09.    The  median  was  87.    The  range  was  from  63  to  139. 

Table  I,  the  second  half,  shows  the  results  of  the  second  testing  of 

L.I 

the  same  twenty-three  men  of  the  football  squad.    The  average  of  the  Physi- 
cal Fitness  Indices  was  96.    The  median  was  97.    The  range  was  from  71  to 
145. 

It  seems  of  interest  to  present  a  separate  table  of  the  results  in  the 
cases  of  the  eleven  men  who  were  strictly  "regulars",  in  the  sense  that,  un- 
less injured,  they  were  the  ones  who  played  the  majority  of  time  in  the  ac- 
tual games.    Table  2,  page  34,  shows  the  results  of  these  men.    At  the  be- 
ginning of  the  season  the  average  of  the  Physical  Fitness  Indices  of  these 
eleven  men  was  85;  the  median  was  85;  and  the  range  was  from  70  to  102.  At 
the  time  of  second  testing,  the  end  of  the  season,  the  average  of  the  same 
eleven  men  was  91.8;  the  median  was  91;  and  the  range  was  from  77  to  110. 

Table  3,  page  35,  presents  a  listing  of  the  twenty-three  .men,  indica- 
ted by  initials,  with  the  Index  of  each  at  first  testing,  the  index  at  se- 
cond testing,  and  the  change  in  index.    The  eleven  men  selected  as  regulars 
are  indicated  by  a  dash  and  an  "R",  after  the  initials. 


( 

• 
• 

TABLE  NUMBER  I 


A  tabulation  of  the  results  of  testing  twenty- 
three  men  of  the  football  squad  at  Boston  Uni- 
versity, season  of  1933,  the  same  men  being 
tested  at  the  beginning  of  the  season  and  at 
the  end  by  the  Physical  Fitness  Tests. 

First  Testing  Second  Testing 

Medians          Ranges                              Medians  Ranges 

P.  F.  I.                 87                63-139                                 97  71-145 

Strength  Index    2201            1692-2698                             2387  1710-2825 

Weight                  170              140-197                                172  140-195 

Results  of  In- 
dividual Tests 

Arm  Strength         416              124-798                                644  364-870 

Back  Lift              460              350-580                                530  380-585 

Leg  Lift               760              500-1000                              850  720-1055 

Right  Grip            110               90-200                                120  98-200 

Left  Grip              110               90-160                               110  85-165 

Lung  Capacity       265              220-320                                290  242-342 


Note  1:    P.  F.  I.  above  is  Physical  Fitness  Index. 

Note  2:  The  average  or  mean  of  the  23  men  in  P.  F.  I.  was  86.09  at  time  of 
first  testing,  and  96  at  time  of  second  testing. 
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TABLE  NUMBER  2 


A  tabulation  of  the  results  in  the  cases  of 
those  eleven  men  from  the  twenty-three  tested 
from  the  football  squad  of  Boston  University, 
season  of  1933,  those  eleven  who  may  be  called 
regulars  in  the  sense  that  they  played  the  ma- 
jority of  the  time  in  the  scheduled  games.  Re- 
sults given,  as  in  Table  I,  are  from  the  Physi- 
cal Fitness  Tests. 


First  Testing 

Second 

Testing 

Medians 

Ranges 

Medians 

Ranges 

P.  F.  I. 

85 

70-102 

91 

77-110 

Strength  Index 

2222 

1719-2481 

2486 

1710-2690 

Weight 

174 

140-190 

175 

140-195 

Results  of  In- 
dividual Tests 

Arm  Strength 

402 

308-660 

510 

308-825 

Back  Lift 

490 

390-580 

540 

380-585 

Leg  Lift 

800 

500-880 

850 

510-955 

Right  Grip 

120 

90-200 

115 

98-200 

Left  Grip 

110 

90-160 

110 

90-165 

Lung  Capacity 

270 

230-320 

280 

262-340 

Note:  The  average  or  mean  of  the  eleven  men  in  Physical  Fitness  Index 
(P.  F.  I.)  was  85.2  at  first  testing,  and  91.8  at  second  testing. 
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TABLE  NUMBER  3 


A  presentation  of  the  results  of  each 
of  the  twenty-three  men  of  the  foot- 
ball squad  of  Boston  University,  season 
of  1933,  the  Physical  Fitness  of  each 
at  first  and  second  testing  being  given. 
Individuals  are  indicated  by  their  ini- 
tials.   A  dash  and  an  "R"  after  initials 
indicate  that  the  man  was  counted  as  a 
regular  in  Table  2. 


In  (i  1_  vTftu  al 

P.F.I.  #1 

P.F.I.  #2 

Chan  p*p 

V  lit*  1 1  C 

E.B.-R 

85 

91 

+6 

L.L. 

70 

96 

+26 

G.P.-R 

90 

90 

0 

C.H.-R 

76 

98 

+22 

S.B.-R 

70 

77 

+  7 

W.S. 

139 

145 

+  6 

J.M.-R 

97 

108 

+11 

R.B .  — R 

87 

97 

+10 

J.T.-R 

96 

101 

+  5 

W.M.-R 

102 

110 

+  8 

W.C.-R 

86 

97 

+11 

F.H. 

97 

105 

+  8 

F.C. 

88 

103 

+15 

R.V. 

89 

95 

+  6 

H.L. 

76 

99 

+23 

G.R. 

63 

71 

+  8 

H.F. 

71 

89 

+18 

J  *M. 

85 

91 

+  6 

C.G.-R 

75 

79 

+  4 

R.B. 

90 

93 

+  3 

G.A.-R 

75 

79 

+  4 

J.T. 

80 

97 

+17 

J.C. 

93 

97 

+  4 
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THE  DATA  OF  THE      Thirteen  members  of  the  hockey  squad  were  tested  at  the 
HOCKEY  SQUAD 

beginning  of  the  season  and  at  the  end  of  the  season. 

Table  4,  page  38,  the  first  half,  shows  the  results  of  the  first  test- 
ing.   The  P.  F.  I.  average  of  the  group  was  94;  the  median  was  94;  and  the 
range  was  from  75  to  128. 

The  second  half  of  Table  4  shows  the  results  of  the  second  testing  at 
the  end  of  the  season.  The  P.  F.  I.  average  of  the  group  at  that  time  94; 
the  median  was  90;  and  the  range  was  from  75  to  118. 

Table  5,  page  39,  presents  the  results  in  the  cases  of  those  five  men, 
other  than  the  goalie,  who  were  most  distinctively  regulars  throughout  the 
season,  that  is,  those  who  played  more  time  in  the  games  than  any  others  and 
who  were  depended  upon  to  bear  the  brunt  of  the  attack.    The  P.  F.  I.  average 
of  the  five  at  time  of  first  testing  was  89.4;  the  median  was  95;  and  the 
range  from  75-99.    At  time  of  second  testing,  at  the  end  of  the  season,  the 
P.  F.  I.  average  of  the  five  was  86.8;  the  median  was  89;  and  the  range  was 
from  76  to  97. 

Table  6,  page  39,  shows  the  results  in  the  case  of  each  individual  with 
his  P.  F.  I.  at  the  time  of  first  testing  and  at  the  time  of  second  testing. 
Individuals  are  indicated  by  initials. 


! 


% 

TABLE  NUMBER  4 


A  presentation  of  the  results  of  testing, 
by  the  Physical  Fitness  Tests,  of  thirteen 
members  of  the  hockey  squad  of  Boston  Uni- 
versity, season  of  1933-34.    The  first  test 
was  made  at  the  beginning  of  the  season, 
the  second  at  the  end,  the  same  individuals 
being  tested  in  both  cases. 


First  Testing  Second  Testing 


Medians 

Ranges 

Medians 

Ranges 

P.  F.  X. 

94 

75-128 

90 

75-118 

Strength  Index 

2099 

1698-2822 

2155 

1774-2847 

Weight 

160 

132-180 

163 

130-185 

Results  of  In- 
dividual Tests 

Arm  Strength 

448 

168-812 

391 

162-896 

Back  Lift 

480 

400-540 

480 

400-540 

Leg  Lift 

700 

610-970 

730 

640-900 

Right  Grip 

110 

90-130 

120 

92-145 

Left  Grip 

110 

80-125 

110 

90-120 

Lung  Capacity 

275 

220-290 

280 

235-320 

Note:  The  average  or  mean  of  the  group  in  P.  F.  I.  was  94  at  time  of  first 
testing,  and  94,  the  same,  at  second  testing. 
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TABLE  NUMBER  5 


A  presentation  of  the  results,  by  the  Phy- 
sical Fitness  Tests,  in  the  case  of  those 
five  men,  exclusive  of  goalie,  who  are 
classed  as  regulars,  in  the  sense  that  they 
played  the  majority  of  time  in  the  games 
and  were  depended  upon  to  carry  the  brunt 
of  the  attack. 


First  Testing  Second  Testing 


Medians 

Ranges 

Medians 

Ranges 

P.  F.  I. 

93 

75-99 

89 

76-97 

Strength  Index 

2313 

1698-2320 

2160 

1777-2277 

Weight 

164 

160-180 

165 

154-185 

Results  of  In- 
dividual Tests 

Arm  Strength 

525 

168-609 

390 

162-475 

Back  Lift 

490 

420-540 

500 

420-540 

Leg  Lift 

720 

650-830 

790 

690-860 

Right  Grip 

115 

90-130 

120 

110-145 

Left  Grip 

110 

95-120 

112 

95-120 

Lung  Capacity 

275 

230-290 

280 

240-520 

Note  1:    The  P.  F.  I.  average  of  the  five  men  at  time  of  first  testing  was 
89.4;  at  second  testing,  at  the  end  of  the  season,  it  was  86.8. 

Note  2:    Four  of  the  five  men  considered  above  had  decreases  in  physical  fit- 
ness during  the  season.    Their  P.  F.  I.  showed  a  decrease  at  the  end  of  the 
season,  and  also  their  Strength  Indices  (i.  e.  the  totals  of  their  strength 
scores,  irrespective  of  the  norms).    Their  P.  F.  I.  averages  were  five  points 
lower.    The  fifth  man  had  gained,  but  he  was  also  down  six  pounds  in  weight. 
Although  goalies  are  not  included  in  the  above,  one  of  them  was  down  one 
point,  the  other  two. 


i 
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TABLE  NUMBER  6 


A  presentation  of  the  Individual  Results  in 
testing  thirteen  members  of  the  hockey  squad 
of  Boston  University,  season  of  1933-54.  The 
P.  F.  I.  of  each  man  at  first  testing  and  at 
second  testing  is  given.    A  dash  and  an  "R" 
after  a  man's  initials  indicate  that  he  was 
counted  as  a  regular  in  Table  5. 


Individual 

P.F.I.  #1 

P.F.I.  #2 

Change 

J.S.-R 

95 

89 

-  4 

L.L.-R 

96 

90 

-  6 

R.S. 

128 

115 

-13 

P.R.-R 

75 

82 

+  7 

J.U.-R 

84 

76 

-  8 

H.N.-G 

119 

118 

-  1 

L.G. 

75 

75 

0 

R.W.-G 

80 

78 

-  2 

S.B. 

77 

89 

+12 

R.N. 

94 

104 

+10 

T.H. 

105 

111 

+  6 

H.L. 

96 

99 

+  3 

J.L.-R 

99 

97 

-  2 

Note  Is     The  dash  and  nG"  after  two  initials  above  indicates  that  the  men 
were  goalies • 

Note  2:    It  will  be  observed  that  of  the  above  thirteen  men,  seven  had  lost 
in  physical  fitness,  the  average  loss  of  the  seven  being  5.1  points.  One 
man  remained  the  same.    Five  had  gained,  the  average  gain  of  the  five  being 
7.6  points. 


i 

OBSERVED  DATA  OF  THE     Fourteen  men  of  the  basketball  squad  were  tested, 
BASKETBALL  SQUAD 

both  at  the  beginning  and  at  the  end  of  the  season. 

The  P.  F.  I.  average  of  the  men  at  first  tests  was  92;  the  median  was 
92.5;  the  range  was  from  77  to  108.    The  first  half  of  Table  7,  page  41, 
shows  the  results  of  this  testing.    The  P.  F.  I.  average  of  the  same  men  at 
time  of  second  testing,  at  the  end  of  the  season,  was  91;  the  median  was  92. 
the  range  was  from  76  to  105.    The  results  of  this  second  testing  appear  in 
the  second  half  of  Table  7. 

Table  8,  page  43,  shows  the  results  in  the  case  of  the  five  men  who 
were  selected  as  regulars,  in  the  sense  that  they  played  the  majority  of 
tine  in  the  games  and  were  depended  upon  to  carry  the  brunt  of  the  attack. 
The  captain  of  the  team  does  not  appear  in  the  list,  for  reasons  which  will 
be  discussed  under  Special  ^ases.    At  the  time  of  first  testing  the  P.  F.  I. 
average  of  these  five  men  was  90.8;  the  median  was  91;  the  range  was  from 
82  to  98.    At  the  time  of  second  testing,  at  the  end  of  the  season,  the 
P.  F.  I.  average  of  the  same  five  men  was  90;  the  median  was  91;  and  the 
range  was  from  81  to  98. 

Table  9,  page  44,  shows  the  P.  F.  I.  of  the  fourteen  men,  individually, 
at  the  time  of  the  first  testing  and  at  the  time  of  the  second  testing. 


- 
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TABLE  NUMBER  7 


A  presentation  of  the  results,  by  the 
Physical  Fitness  Tests,  of  testing 
fourteen  members  of  the  basketball  squad 
of  Boston  University,  the  first  testing 
being  made  at  the  beginning  of  the  sea- 
son and  the  second  testing  being  made 
at  the  end  of  the  season. 


First  Testing 

Second 

Testing 

Medians 

Ranges 

Medians 

Ranges 

P.  F.  I. 

92.5 

77-108 

92.5 

76-105 

Strength  Index 

1936 

1669-2605 

1902 

1627-2422 

Weight 

156.5 

138-181 

156 

136-171 

Results  of  In- 
dividual Tests 

Arm  Strength 

593 

189-825 

381 

162-595 

Back  Lift 

430 

340-540 

407.5 

360-540 

Leg  Lift 

640 

560-800 

670.5 

540-800 

Right  Grip 

113.5 

80-170 

114 

90-177 

Left  Grip 

110 

90-140 

105 

80-143 

Lung  Capacity 

278 

240-326 

280 

230-320 

Note:  The  P.  F.  I.  average  of  these  men  at  first  testing  was  92;  at  second 
testing,  91. 
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TABLE  NUMBER  8 


A  presentation  of  the  results,  by  the  Physi- 
cal Fitness  Tests,  in  the  cases  of  the  five 
men  who  are  called  regulars,  by  virtue  of  the 
fact  that  they  played  the  majority  of  time  in 
the  games  and  were  depended  upon  to  bear  the 
brunt  of  the  play.    The  captain  is  not  in- 
cluded, as  explained  later  under  Special  Cases. 


First  Testing  Second  Testing 


Pan  rrp>  Q 

llCLIi.  gCD 

M»j^*f  art  a 

Pph  croo 
J. tail  g  —  D 

P.  F.  I. 

91 

82-98 

91 

81-98 

Strength  Index 

2364 

1807-2605 

2296 

1757-2422 

Weight 

170 

155-181 

164 

152-171 

Results  of  In- 
dividual Tests 

Arm  Strength 

644 

189-825 

486 

182-589 

Back  Lift 

450 

390-530 

460 

360-498 

Leg  Lift 

730 

640-800 

750 

670-800 

Right  Grip 

120 

115-140 

120 

110-143 

Left  Grip 

120 

102-130 

130 

105-143 

Lung  Capacity 

310 

300-326 

296 

290-325 

Note  1:  The  P.  F.  I.  average  of  the  five  men  was  90.8  at  first  testing;  at 
second  testing,  at  end  of  season,  it  was  90. 

Note  2:    Of  the  five  men,  every  one  of  the  five  was  down  in  his  Strength 
Index  (i.  e.  the  total  of  his  strength  scores,  irrespective  of  the  norms), 
the  average  loss  being  109  points.    Three  had  lost  in  P.  F.  I.,  one  was  the 
same,  and  one  had  gained.    Both  the  man  who  gained  and  the  one  who  remained 
the  same  had  lost  weight,  one  losing  thirteen,  the  other  six  pounds.  The 
man  who  gained  in  P.  F.  I.  is  6'  3"  tall,  weighed  181  at  first,  168  at  se- 
cond testing. 


TABLE  NUMBER  9 


A  presentation  of  individual  results, 
in  terms  of  the  P.  F.  I.,  in  the  cases 
of  the  fourteen  men  of  the  basketball 
squad  of  Boston  University,  season  of 
1933-34.    P.  F.  I.  #1  is  at  time  of 
first  testing  at  the  beginning  of  the 
season;  P.  F.  I,  #2  is  at  time  of  se- 
cond testing,  at  the  end  of  the  season. 
Individuals  are  designated  by  initials. 
A  dash  and  an  "Rn  after  initials  indi- 
cate that  the  man  was  counted  as  a  re- 
gular in  Table  8. 


Individual 


P.F.I.  #1 


P.F.I.  #2 


Change 


J.G. 
W.H. 
J. A. 
R.S. 
A.C. 
G.P. 
CD. 

w.w. 

M.S. 


83 
77 
100 
108 
95 
90 
98 
105 
84 
82 
89 
98 
94 
91 


81 
76 
92 

105 
93 
96 

104 
97 
82 
81 
84 
98 
91 
96 


-2 
-1 
-8 
-3 
-2 
+6 
+6 
-8 
-2 
-1 
-5 
0 
-3 
+5 


F.H.-R 
J.A.-R 
C.H.-R 
A.M.-R 
E.B.-R 


Note:    It  will  be  observed  that  of  the  above  fourteen  men,  ten  had  lost  in 
physical  fitness  as  measured  by  the  P.  F.  I.    The  average  loss  of  the  ten 
men  who  decreased  was  3.5  points.    One  man  was  the  same.    Three  had  gained, 
the  average  gain  of  the  three  being  5.7  points. 


THE  PHYSICAL  EDUCATION 

OR  CONTROL  GROUP  As  previously  explained,  every  fifth  name  was  ta- 

ken from  the  list  of  two  hundred  and  fifty  freshmen  at  Boston  University  who 
were  taking  the  required  course  in  physical  training,  two  hours  a  week 
throughout  the  year.    Thus  a  group  of  50  students  was  made.    None  of  these 
men  were  members  of  a  squad  taking  part  in  competitive  athletics. 

These  fifty  men  were  first  tested  by  the  Physical  Fitness  tests  on 
October  1,  1933.    The  results  of  this  testing  appear  in  the  first  half  of 
Table  10,  page  45.    The  P.  F.  I.  average  of  the  group  at  that  time  was  93.04; 
the  median  was  93.5;  the  range  was  from  61  to  135. 

The  same  fifty  men  were  tested  again  at  the  middle  of  March,  1934. 
This  testing  was  some  six  weeks  before  the  completion  of  the  course.  The 
results  of  this  testing  are  showed  in  the  second  half  of  Table  10.  The 
P.  F.  I.  average  of  the  group  at  second  testing  was  96.86;  the  median  was 
97.5;  and  the  range  was  from  69  to  137. 

Table  11,  pages  46-47,  presents  the  results  of  the  testings  in  the  case 
of  each  individual  of  the  group. 

Table  12,  page  49,  shows  a  summary  of  the  four  groups,  football,  bas- 
ketball, hockey,  and  physical  education  group,  with  respect  to  P.  F.  I.  at 
first  and  at  second  testing. 


• 
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TABLE  NUMBER  10 

A  presentation  of  the  results  of  testing 
by  the  Physical  Fitness  Tests,  of  fifty 
freshmen  at  Boston  University,  year  of 
1933-54,  men  who  did  not  take  part  in 
competitive  athletics  during  the  year  and 
who  did  take  the  required  course  in  physi- 
cal education,  meeting  twice  a  week  through- 
out the  year.    The  first  testing  was  made 
October  1,  1933;  the  second  at  the  middle 
of  March. 


First 

lesting 

Second 

Testing 

Medians 

Ranges 

Medians 

Ranges 

P.  F.  I. 

93.5 

61-135 

97.5 

69-137 

Strength  Index 

1800 

1147-2401 

1953 

1955-254( 

Weight 

147.5 

117-175 

148 

121-172 

Results  of  In- 
dividual Tests 

Arm  Strength 

336 

54-690 

254.5 

54-650 

Back  ^ift 

360 

250-520 

420 

510-525 

Leg  Lift 

605 

410-860 

650 

460-980 

Right  Grip 

99 

80-157 

102 

80-150 

Left  Grip 

97 

65-135 

98.5 

65-140 

Lung  Capacity 

260 

208-525 

274 

190-555 

Note:  The  P.  F.  I.  average  of  the  group  at  time  of  first  testing  was  95.04; 
at  second  testing  it  was  96.86. 


-46 


TABLE  NUMBER  11 


A  presentation  of  the  results,  in  terms 
of  the  P.  F.  I.,  of  the  testing  of  each 
individual  in  the  Physical  Education  Con- 
trol Group,  the  group  comprising  fifty 
individuals.    P.  F.  I.  #1  is  that  of  first 
testing,  October  1,  1933.    P.  F.  I.  #2  is 
that  of  second  testing,  at  the  middle  of 
March,  1934.    Individuals  are  designated 
by  initials. 

Individual  P.F.I.  #1  P.F.I.  #2  Change 


R  T 

QQ 

mm 

ini 

+  P 

'  c 

+  1 

I  JL 

A  H 

»7  1 

+1  9 

TI.C 

T  M 

1U9 

+  K 
<  O 

J. A. 

101 

103 

+  2 

C.C. 

84 

82 

-  2 

G.O. 

101 

105 

+  4 

H.G. 

108 

113 

+  5 

A.W. 

116 

122 

+  6 

CD. 

88 

96 

+  8 

H.P. 

133 

137 

+  4 

W.K. 

73 

78 

+  5 

F.F. 

99 

95 

-  4 

N.W. 

135 

136 

+  1 

J.M. 

96 

91 

-  5 

A.G. 

94 

115 

+21 

W.W. 

88 

97 

+  9 

R.C. 

62 

69 

+  7 

M.C. 

98 

103 

+  5 

F.B. 

99 

108 

+  9 

F.L. 

86 

88 

+  2 

G.S. 

84 

87 

+  3 

K.M. 

87 

88 

+  1 

R.W. 

91 

92 

+  1 

J.M. 

81 

89 

+  8 

E.G. 

87 

90 

+  3 

R.M. 

78 

80 

+  2 

L.B. 

99 

105 

+  6 

H.W. 

78 

75 

-  5 

H.P. 

91 

88 

-  3 

TABLE  NUMBER  11,  CONT'D 


Individual 

P.F.I.  #1 

P.F.I.  #2 

Change 

K.S. 

98 

102 

+  4 

W.B. 

108 

109 

+  1 

CP. 

93 

98 

+  5 

*.H. 

79 

88 

+  9 

V.S. 

93 

84 

-  9 

J.F. 

80 

81 

+  1 

R.J. 

61 

69 

+  8 

P.J. 

88 

100 

+12 

M.K. 

101 

93 

-  8 

C.M. 

79 

88 

+  9 

E.B. 

82 

83 

+  1 

J.B. 

113 

115 

+  2 

C.C. 

75 

99 

+24 

J.C. 

88 

100 

+12 

H.M. 

96 

99 

+  3 

G.H. 

103 

108 

+  5 

C  .M  i 

96 

91 

-  5 

A.T. 

103 

101 

-  2 

H.S. 

87 

108 

+21 

V.B. 

97 

98 

+  1 

Note:    It  will  be  observed  that,  of  the  50  men  above,  43  had  improved  in 
physical  fitness;  9  had  lost.    The  average  gain  of  the  43  was  5.9  points. 
The  average  loss  of  the  9  was  4.55. 


• 
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TABLE  NUMBER  12 


A  presentation  in  summary  of  the  results 
observed  by  testing  each  of  the  four  groups 
at  Boston  University1    the  football  squad, 
the  basketball  squad,  the  hockey  squad,  and 
a  physical  education  control  group,  each  be- 
ing tested  twice,  first  at  the  beginning  of 
the  season  of  training  and  activity,  second 
at  the  end  of  that  season.    Results  are  in 
terms  of  the  P.  F.  I. 


Sport 


Football 
(23  men) 


First  Test 
Average       Median  Range 


Second  Test 
Average    Median  Range 


86.09 


Regulars  (ll)  85.2 
Hockey 

(13  men)  94 

Regulars  (5)  89.4 

Basketball 

(14  men)  92 

Regulars  (5)  90.8 

Physical  Ed. 

Control  Group  93.04 


87 
85 


94 
93 


92.5 
91 


93.5 


63-139 
70-102 


75-128 
75-99 


77-108 
82-98 


61-135 


96 

91.8 


94 

86.8 


97 
91 


90 
89 


71-145 
77-110 


75-  118 

76-  97 


91  92.5  76-105 
90         91  81-98 


96.86    97.5  69-137 


0 


A 


I   ■    I 

SPECIAL  CASES       The  following  cases  of  individuals  have  been  selected  as 
of  being  of  especial  interest.    These  individuals,  all  of  whom  belonged  to 
one  of  the  tested  groups,  seemed  exceptional. 
Case  No.  1:  A.  H. 

Member  of  the  Physical  Education  Group.    Age  19  years,  8  months.    P.  F. 
I.  at  first  testing  85;  at  second  testing  97. 

A.  H.  when  first  observed  by  the  writer  had  a  number  of  physical  defects, 
namely  round  shoulders,  flat  chest,  lower  right  shoulder,  and  tendency  to- 
ward flat  feet.    An  individual  corrective  program  was  given  him  to  correct 
these  postural  defects.    At  second  testing,  to  a  large  degree  these  defects 
had  been  corrected,  and  his  P.  F.  I.  had  increased  from  85  to  97.    His  com- 
ment was  that  he  felt  better  physically  and  had  enjoyed  his  class  work. 
Case  No.  2t    D.  C. 

Member  of  the  Physical  Education  Group.    Age  20  years,  6  months.    P.  F. 
I.  at  first  testing  75;  at  second  testing  99. 

D.  C.  was,  at  the  beginning  of  the  year,  a  frail-looking  boy  with  a 
markedly  lower  right  shoulder,  a  flat  chest,  and  a  tendency  toward  round 
shoulders,    ^s  in  the  case  of  Number  1,  he  was  given  an  individual  corrective 
program.   This  he  followed  very  carefully.    He  was  quite  active  physically, 
being  interested  particularly  in  tumbling,  apparatus  work,  and  volley  ball. 
%8  ssoond  testing  showed  that  his  defects  had  been  largely  corrected,  and 
that  his  P.  F.  I.  had  increased  from  75  to  99.    The  boy  looked  better  physi- 
cally. 

Case  N0.  5;    p.  J, 

Member  of  the  Physical  Education  Group.    Age  18  years,  5  months.    P.  F. 
I.  at  first  testing  88;  at  second  testing  100. 
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P.  J.  at  the  beginning  of  the  year  was  a  rather  awkward  and  retiring 
sort  of  boy,  with,  however,  no  marked  physical  defects.    His  greatest  dif- 
ficulty was  in  coordinating  his  movements  on  apparatus  as  well  as  in  many 
of  the  group  games  which  require  neuro-muscular  skill  and  coordination.  At 
the  time  of  the  second  testing  it  was  observed  that  he  had  improved  markedly 
in  his  coordination  and  was  beginning  to  enjoy  games  and  physical  activity. 
He  had  lost  much  of  his  self-conscicusness  as  he  gained  confidence  with  his 
new  experience. 
Case  Np.  4:    A.  G. 

Member  of  the  Physical  Education  Group.    Age  19  years,  9  months. 
P.  F.  I.  at  first  testing  was  94;  at  second  115. 

A.  G.  was  a  short,  stocky  boy  who  was  inclined  to  be  slightly  obese. 
He  was  about  sixty-three  inches  tall  and  weighed  147  pounds.    He  had  no 
marked  physical  defects  except  a  slightly  protruding  abdomen  and  a  tendency 
toward  flat  feet.    A.  G.  followed  the  regular  program  in  physical  education 
along  with  a  few  corrective  exercises  for  his  flat  feet  and  his  stomach. 
His  interest  largely  centered  in  group  games,  such  as  volley  ball,  basket- 
ball, and  indoor  baseball. 

At  the  time  of  second  testing  A.  G.  weighed  135  pounds,  had  lost  the 
protruding  stomach,  and  had  corrected  the  condition  of  flat  feet.    He  looked 
physically  fit,  and  had  increased  the  P.  F.  I.  to  above  average. 
Case  N0.  5;    F.  H. 

Member  of  Basketball  Group.    Age  21  years,  7  months.    P.  F.  I.  at 
first  testing  82;  at  second  81. 

F.  H.  played  regularly  at  forward.    His  first  test  revealed  that  he 
was  not  really  strong,  being  a  rather  medium  slender  type  of  individual.  Up- 
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on  being  tested,  the  second  time  his  record  showed  a  P.  F.  I.  drop  of  one 
point,  to  the  really  low  level  of  81,    Observation  indicated  that  his  gener- 
al condition  was  poor.    ne  stated  that  he  was  "all-in",  felt  listless,  had 
no  energy,  and  was  coming  down  with  a  cold.    A  few  days  later,  he  was  con- 
fined to  bed,  for  a  week,  with  la  grippe. 
Case  N0<  6:    C.  fl. 

Member  of  Football  Group.    Age  22  years,  8  months.    P.  F.  I.  at  first 
testing  77;  at  second  98. 

C.  H.  played  end  on  the  team.    ue  had  been  working  hard  throughout  the 
summer,  and  had  just  recovered  from  an  attach  of  tonsilitis  when  he  reported 
with  the  squad  for  fall  practice.    As  a  result  of  the  football  training, 
and  of  the  proper  food,  proper  sleep,  and  other  factors  assured  the  squad  at 
the  field,  he  showed,  at  second  testing,  a  tremendous  increase  in  P.  F.  I. 
and  said  that  he  had  never  felt  better. 
Case  Np.  7;    B.  S. 

Member  of  Football  Group.    Age  23  years.    P.  F.  I.  at  first  testing  was 
139;  at  second  145. 

B.  S.  vfs.s  second-string  quarterback  on  the  team.    That  he  was  one  of 
the  smaller  is  clear  from  hi3  weight,  140  pounds;  yet  his  P.  F.  I.  reveals 
that  he  was  of  exceptional  strength. 
Case  No.  8;    L.  L. 

Member  of  the  Hockey  Group.    Age  21  years,  5  months.    At  first  testing, 
P.  F.  I.  was  96;  at  second  90. 

L.  L.  played  at  defense  on  the  team.    His  first  test  revealed  that  he 
was  in  good  condition,  having  just  completed  the  football  season.    At  the 
time  of  second  testing,  his  P.  F.  I.  showed  that  his  condition  had  deterio- 
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rated  during  the  hockey  season.    He  stated  that  he  had  a  severe  cold,  that 

he  was  just  recovering  from  bruises,  and  that  he  felt  tired  out  and  out  of 

condition. 

Case  No.  9:    F.  G. 

Member  of  Basketball  Group. 

F.  G.  was  not  tested  among  the  basketball  group,  for  the  reason  that  he 
had  an  injured  right  hand  at  the  beginning  of  the  season.    Mention  is  made 
of  his  case  because  he  was  captain  of  the  basketball  team,  and  should  have 
been  included  in  the  statistics. 

CORRELATIONS  BETWEEN  IMPROVE-       To  determine  whether  or  not  there  is  any 
MENT  IN  PLAYING  SKILL  AND  IM- 
PROVEMENT IN  PHYSICAL  FITNESS.      close  relationship  between  improvement  in 

playing  skill  and  improvement  in  physical  fitness,  the  several  coaches  of 

the  sports  were  asked  to  rate  the  tested  men  in  the  order  in  which  they  had 

showed  improvement  during  the  season,  the  man  who  showed  greatest  improvement 

being  number  1,  etc.     The  men  of  each  squad  were  also  arranged  in  order  of 

gain  in  physical  fitness  on  the  basis  of  the  results  of  the  second  testing 

as  compared  with  those  of  the  first. 

The  two  listings  were  then  correlated,  by  the  Spearman  Rank  Method. 

Two  rankings  of  the  improvement  in  playing  skill  during  the  football 
season  were  obtained,  one  from  Head  Coach,  Dr.  John  Harmon,  and  the  other 
from  Backfield  C0ach  ^avid  Mishel.    Dr.  Harmon«s  list  showed  a  correlation 
of  .107  with  the  physical  fitness  improvement.    Mr.  Mishel1 s  showed  a  corre- 
lation of  .117,  or  less  than  one  percent. 

The  listing  of  basketball  men  in  order  of  improvement  of  playing  skill 
was  prepared  by  Coach  John  Harmon.    It  showed  a  correlation  of  .163  with  im- 
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provement  in  physical  fitness,  quite  insignificant  in  terms  of  the  Predictive 
Index. 

I'he  listing  of  the  hockey  men  was  prepared  by  Head  Coach  Wayland  Vaughan 
It  showed  a  correlation  of  .lS?with  improvement  in  physical  fitness. 

Ihese  correlations  are  so  small  in  all  cases  as  to  permit  the  generaliza 
tion  that  there  was  practically  no  correlation  between  improvement  in  play- 
ing skill  as  judged  by  the  coaches  and  improvement  in  physical  fitness. 
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INTERPRETATION  OF  DATA  AND  CONCLUSIONS  THEREFROM 


Several  significant  conclusions  seem  to  follow  inevitably  from  the  data 
which  was  observed  and  which  has  been  presented  on  the  preceding  pages.  The 
most  significant  of  these  are  as  follows. 

Conclusion  Number  One:    The  athletic  material  at  Boston  University  Is 

of  low  quality  of  physical  fitness. 

It  will  be  observed  from  the  Summary  Table,  Table  12,  page  48,  that  the 
averages  of  the  squads  were  all  below  normal,  as  measured  by  the  Physical 
Fitness  Tests.    At  the  time  of  the  first  testing,  thet  of  the  football  squad 
was  86,  that  of  the  hockey  squad  94,  and  that  of  the  basketball  squad  92. 
It  may  be  of  interest  to  know  that  the  Milton  High  School  football  team  had 
an  average  Physical  Fitness  Index  of  113  and  a  Strength  Index  of  2292.  It 
will  be  observed,  further,  that  the  physical  fitness  of  the  "regulars"  of 
each  of  three  squads  was  lower  than  that  of  the  squad  as  a  whole. 

It  may  be  argued  that  the  nouns  or  standards  are  too  high.    But  this 
possibility  is  discounted  by  the  fact  that  the  average  of  the  fifty  men  of 
the  Physical  Education  Control  Group  was  higher  than  that  of  two  of  the  three 
athletic  squads  and  by  the  fact  that  typical  high  school  teams  have  higher 
gross  strength,  to  say  nothing  of  higher  fitness.    The  Control  Group  averaged 
93  at  first  testing,  as  compared  with  86  for  the  football  squad,  94  for  the 
hockey  squad,  and  92  for  the  basketball  squad. 


■ 

Conclusion  Number  Two:    A  high  degree  of  physical  fitness  may  not  be  associ- 
ated with  athletic  skill  or  required  therefor. 


This  conclusion  is  advanced  purely  tentatively,  as  a  stimulus  to 
thought.     xhe  playing  of  a  game  is  a  matter  largely  of  mental  and  muscular 
coordination  and  of  particular  skills.    Since  the  physical  education  control 
group  at  the  beginning  of  the  season  averaged  higher  in  physical  fitness  than 
did  the  athletic  squads,  the  conclusion  would  seem  to  be  that  the  athlete 
is  not  necessarily  highly  physically  fit,  comparatively.    In  other  words, 
there  were  many  students  at  Boston  University  who  would  probably  have  been 
of  little  use  upon  the  athletic  squads  but  who  were  more  physically  fit  than 
the  majority  of  the  members  of  the  squads. 

This  same  conclusion,  that  there  may  not  be  any  necessary  relation  be- 
tween high  physical  fitness  and  athletic  skills,  is  further  borne  out  by  the 
fact  that  the  averages  of  the  "reulars"  of  the  three  squads  were  lower  in 
each  case  than  the  averages  of  the  squads  as  a  whole. 

Still  another  fact  which  might  tend  to  substantiate  the  conclusion  is 
the  fact  that  the  three  teams  of  Boston  University,  in  spite  of  their  low 
P.  F.  I.  averages,  proved  themselves  able  to  compete  on  even  terms  with 
good  teams  from  other  institutions,    "hile  the  football  team  had  a  losing 
season,  most  of  the  games  were  closely  contested.    The  hockey  squad  broke 
even  in  a  schedule  in  which  it  met  the  best  teams  of  the  East,  the  losing 
games  being  hard  and  evenly  fought.    Ihe  basketball  team  won  several  im- 
portant victories,  and  contested  all  games  closely.    On  the  other  hand  it 
is  reasonable  to  assume  that  the  same  players  in  better  physical  condition 
would  have  been  more  effective. 
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Conclusion  Number  Three:    Football  training  and  playing  is  beneficial  to  the 

physical  well  being  of  the  individual. 

It  will  be  observed  from  Table  12,  page  48,  and  from  Table  1,  page  33, 
that  the  P.  F.  I.  average  of  the  football  squad  at  the  beginning  of  the  sea- 
son was  86;  at  the  end  it  was  96.    It  will  be  observed,  further,  from 
Table  3,  page  35,  that  every  man  of  the  squad  gained  in  physical  fitness,  ex- 
cept one  man  who  remained  the  same,  the  average  gain  being  10  points. 

The  amount  of  the  gain  is  large,  real,  and  significant.    Even  more  im- 
portant as  establishing  the  conclusion  is  the  fact  that  every  man  gained  ex- 
cept one,  and  no  one  lost  in  fitness.    i'his  conclusion  is  especially  in- 
teresting because  of  the  fact  that  many  critics  would  doubtless  choose  foot- 
ball as  the  one  sport  above  all  which  would  be  likely  to  injure  the  breath 
of  the  individual. 

As  explained  in  the  Procedure  section  of  this  thesis,  there  were,  how- 
ever, several  factors  in  the  football  situation  of  Boston  University  which 
were  not  present  in  the  case  of  any  of  the  three  other  groups  tested  and 
which  may  have  contributed  to  this  improvement  in  physical  fitness.  (The 
football  men  who  lived  at  the  athletic  field  gained  an  average  of  3.5  in 
their  physical  fitness  indices  as  compared  with  those  players  who  lived  at 
home . ) 

Without  attempting  to  go  into  the  matter  in  any  detail,  it  may  be  said 
briefly  that  there  are  several  environmental  factors,  such  as  proper  and 
balanced  food,  regular  and  sufficient  sleep,  and  a  well  regulated  life  in 
general,  which  are  recognized  as  conducive  to  good  physical  condition,  re- 
cognized by  both  scientist  and  layman.    These  factors  were  assured  by  the 
living  conditions  provided  at  the  field,  to  a  greater  degree  than  each  man 
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would  probably  have  had  them  if  carrying  on  his  individual  routine  except 
when  at  practice,    ^ow  much  the  improvement  in  the  squad  may  have  been  due 
to  the  presence  of  these  factors  can  not  be  said  here. 

Conclusion  Number  Four:    Engaging  in  competitive  hockev  and  in  competitive 

basketball,  and  training  therefor,  is  not  benefi- 
cial to,  but  rather  detrimental  to,  the  individual. 

The  hockey  squad  began  with  a  P.  F.  I  average  of  94  and  a  median  of 
94,  and  ended  with  an  average  of  94  and  a  median  of  90.    The  basketball 
squad  began  with  a  P.  F.  I.  average  of  91  and  a  median  of  92.5;  it  ended 
with  an  average  of  90  and  a  median  of  92.5.    It  may  be  said  that  the  dif- 
ferences between  the  first  and  the  second  testings,  here,  are  so  small  as  to 
be  insignificant;  but  certainly  no  gain  is  shown. 

The  figures  do  become  significant  when  we  consider  the  individual  re- 
cords of  the  men  of  the  respective  squads,  and  particularly  the  records  of 
the  "Regulars".    Table  6,  page  59,  shows  the  individual  records  of  the  men 
of  the  hockey  squad.    Of  the  13  men,  7  had  lost  in  physical  fitness  by  an 
average  of  5  points  each,  one  remained  the  same,  and  5  had  gained  to  an  aver- 
age of  7.6  points.    lable  5,  page  38,  tells  us  that  of  the  5  men  herein  rate* 
as  "Regulars",  4  had  lost  in  physical  fitness,  both  as  measured  by  the 
Strength  Index  and  as  measured  by  the  P.  F.  I,,  the  average  P.  F.  I.  loss  be- 
ing 5  points.     The  fifth  man  had  gained  7  points,  but  was  also  off  six 
pounds  in  weight,  this  fact  tending  to  raise  his  P.  F.  I. 

Table  9,  page  43,  shows  the  individual  records  of  the  fourteen  men  of 
the  basketball  squad.    10  had  lost  in  physical  fitness  as  measured  by  the 
P.  F,  I,  to  an  average  of  3.5  points,  one  was  the  same,  and  3  had  gained  to 
an  average  of  5.7  points.    Table  9  and  Table  8,  page  42,  show  further  that 
of  the  5  men  called  "Regulars",  every  one  had  lost  in  strength  as  measured 
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by  the  Strength  Index.     Three  had  lost  in  physical  fitness  as  measured  by 
the  P.  F.  I.,  to  an  average  of  3  points;  one  was  the  same;  and  one  had 
gained  5  points.    Ahe  man  who  had  gained,  however,  was  materially  off  in 
weight,  this  fact  being  the  sole  reason  for  his  gain  in  P.  F.  I.    And  while 
loss  in  weight  indicated  improvement  in  the  case  of  a  man  overweight,  it  may 
not  have  been  the  case  with  this  man,  for  he  is  six  feet  three  inches  and 
only  weighed  181  pounds  at  the  beginning. 

The  facts  above  point  to  the  conclusion  that  for  the  majority  of  men 
of  the  squads,  basketball  and  hockey  competition  and  training  are  not  bene- 
ficial, or  at  least  were  not  beneficial  at  Boston  University  in  1933-34.  It 
should  be  said  emphatically,  however,  that  the  amount  of  the  losses  is  not 
great  enough  to  be  serious  or  alarming. 

Conclusion  Number  Five!    Training  in  physical  education  classes  produces 

real  and  significant  improvement  in  the  physical 
fitness  of  the  individual. 

Table  10,  page  45,  shows  that  the  control  group  of  50  men  selected 
from  the  freshmen  taking  the  physical  education  course  at  Boston  University 
started  the  year  with  a  P.  F.  I.  average  of  93  and  ended  (or  neared  the  end) 
with  an  average  of  97  (in  round  numbers),  a  clear  and  real  gain  of  our 
points.     I able  11,  pages  46  and  47,  shows  that  of  the  50  individuals  43  had 
gained  in  physical  fitness,  as  measured  by  the  P.  F.  I.,  to  an  average  of 
8  points  each;  9  had  lost  to  an  average  of  4.5  points. 

These  gains  are  real  and  significant,  in  that  the  average  gain  of  the 
group  was  4  points  and  in  that  43  of  the  50  showed  gain.    The  figures  con- 
trast   1th  the  fact  that  the  hockey  and  basketball  groups  showed  slight  but 
real  losses,  while  the  football  group  showed  a  greater  gain,  10  points.  It 
should  be  remembered  that  had  these  men  not  taken  physical  education,  their 
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average  P.       I.  would  have  dropped  from  1  to  5  points. 

This  conclusion  is  most  important,  for  it  must  be  iterated  that  there 
is  a  vast  difference  between  the  physical  education  training  and  that  of  an 
athletic  squad.    The  one  aims  directly  at  the  physical  welfare  of  the  indi- 
vidual; the  other  aims  at  victory  in  a  particular  game.    The  one  takes  littl 
time,  only  one  hour  twice  a  week;  the  other,  for  a  shorter  period  of  three 
months  or  so,  takes  two  to  three  hours  every  day. 

The  particular  training  which  this  control  group  received  is  described 

under  Procedures  in  this  thesis.    *t  was  not,  of  course,  ideal.    But  it  is 

surely  significant  that  a  good  course  in  physical  training  seems  a  simple 

and  sure  way  to  the  physical  improvement  of  the  individual. 

Conclusion  Number  Six:     Those  individuals  who  are  "Regulars"  upon  competi- 
tive athletic  squads ,  that  is,  who  do  most  of  the 
playing  in  the  games,  derive  less  benefit,  or  more 
harm,  as  the  case  may  be,  than  do  those  who  receive 
the  training  but  seldom  play  much  in  games. 

The  Summary  Table,  Table  12,  page  48,  shows  the  comparisons  between 
the  squads  and  the  regulars  thereof.    It  will  be  observed  that  while  the 
football  squad  as  a  whole  showed  a  P.  F.  I.  average  gain  of  10  points,  the 
regulars  had  a  P.  F.  I.  average  gain  of  only  6.6  points.     The  P.  F.  I. 
average  of  the  hockey  squad  remained  the  same,  but  the  regulars  showed  a 
P.  F.  I.  average  loss  of  2.6  points.     ihe  basketball  squad  lost  one  point 
in  P.  F.  I.  average;  the  regulars  showed  a  P.  F.  I.  average  loss  of  .8 
slightly  less  in  this  case. 

Since  it  is  not  the  function  of  this  thesis  to  analyze  causal  factors, 
no  particular  comment  is  in  place.    But  it  might  seem  that  the  added  in- 
tensity of  training  of  the  regulars  and  the  strain,  physialand  emotional, 
of  the  actual  competition  are  not  as  beneficial  as  the  training  in  general. 
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CLOSING  THOUGHTS 

The  writer  has  presented  the  data  and  the  conclusions  which  seem  to 
follow  therefrom.    ne  has  presented  them  in  the  spirit  of  science,  believing 
that  it  is  always  valuable  and  desirable,  as  far  as  possible,  to  discover 
the  truth. 

The  problem  which  was  attacked  was  that  of  the  effect  upon  physical  fit 
ness  or  health  of  competitive  athletics.    It  must  be  remembered  at  every 
point  throughout  the  thesis  that  the  problem  was  narrowed  to  that  of  the 
immediate  effect  of  the  training,    ^o  attempt  has  been  made  whatever  to 
discover  or  estimate  what  the  health  of  athletes  may  be  ten  or  twenty  years 
after  they  have  ceased  competition.    For  this  type  of  study,  the  reader  is 
referred  to  Blumer,  Sargent,  Dublin,  Stokes,  and  McCurdy,  whose  conclusions 
are  referred  to  in  the  introduction  of  this  thesis. 

It  is  surely  of  value,  whatever  the  long-term  results  of  athletics 
may  be,  to  know  what  their  immediate  effect  upon  individuals  is.    It  is  al- 
so of  great  value  to  know  which  sports  produce  the  most  beneficial  results 
upon  health,  end  what  the  comparative  results  are  as  among  different  sports. 
These  problems  this  thesis  has  attempted  to  throw  light  upon,  thought  not 
to  settle  permanently. 

This  paper  presents  the  results  of  one  study  only,  of  a  study  made  en- 
tirely at  one  university  and  during  one  school  year  only,    ^o  claim  should 
be  entertained,  therefore,  that  the  data  are  fully  representative  or  that 
the  conclusions  are  established  beyond  question.    But  it  is  not  unreasonable 
to  suggest  that  the  facts  observed  as  true  of  Boston  University  squads  durin 
the  year  are  probably  typical  of  those  prevailing  at  other  places  and  at 
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other  times.    After  all,  there  is  no  reason  why  the  effect  of  a  football 
season  of  training  at  one  university  in  one  year,  no  extraneous  or  abnormal 
conditions  being  present,  should  not  be  the  same  as  the  effect  of  sueh  train- 
ing in  general. 

The  objective  method  of  testing  has  been  employed  exclusively  in  the 
preparation  of  data,     ^he  writer  is  not  unaware  of  the  fact  that  this  method 
has  its  limitations.    N0r  is  he  unaware  of  the  fact  that  some  may  criticize 
the  use  of  Physical  Fitness  Tests  such  as  the  battery  which  was  used  as 
measures  of  healthy  or  physical  fitness.    But  if  it  be  remembered  that  the 
objective  was  to  measure  effects  upon  immediate  or  present  health,  and  not 
to  measure  probable  longevity  or  to  discover  whether  diseases  may  develop 
among  athletes  in  later  life,  then  a  large  part  of  the  objections  will  be 
seen  to  have  been  removed. 

There  is  no  desire  to  claim  that  the  particular  tests  used  in  the  phy- 
sical fitness  battery  are  ideal.    They  were  used  because  they  have  been 
proved  to  be  good,  and  because  they  are  objective.    The  writer  feels  that 
the  norms  which  at  present  accompany  the  tests  can  be  revised  to  a  greater 
accuracy.    As  time  passes  and  the  number  of  cases  tested  becomes  increasing- 
ly greater,  they  will  naturally  be  revised.    At  present,  it  seems  that  the 
norms  are  too  high  for  adults,  in  which  class  college  athletes  may  be  said 
to  belong.    Tf  this  be  true,  it  is  doubtless  because  the  norms  have  been 
based  largely  upon  the  testing  of  boys,  who  are  probably  stronger  for  their 
weights  than  are  adults  for  their  wdghts. 

It  is  perhaps  true  also  that  the  norms  should,  if  they  are  to  be  used 
as  measures  of  changes  of  condition  of  an  individual,  take  into  account  the 
height  of  an  individual  in  relation  to  his  weight,  as  loss  of  weight  accord- 
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ing  to  the  present  norms  automatically  causes  a  man's  rating  to  improve.  But 
loss  of  weight  is  not  desirable,  is  not  an  indication  of  health,  unless  a  man 
is  overweight  to  begin  with.    It  is  to  be  remembered  that  the  norms  were  net 
made  originally  to  measure  changes  of  fitness  of  individuals,  but  simply  to 
measure  relative  fitness  as  between  individuals. 

^owever  true  the  comment  above  may  or  may  not  be,  however,  the  accuracy 
of  the  results  of  this  thesis  is  not  affected,  except  as  respects  an  insigni- 
ficant minority  of  cases,  for  the  great  majority  of  the  men  tested  did  not 
change  materially  in  weight  as  between  the  time  of  first  and  the  time  of  se- 
cond testing. 

The  writer  desires  to  be  the  first  to  point  out  that  the  study  is  not 
complete  or  conclusive.    But  he  does  feel  that  the  conc?.usions  are  important 
and  significant  and  that  they  are  scientifically  indicated  as  probably  valid 
:.n  general,    It  is  surely  important  to  note  that  football  training  is  benefi- 
cial, proving  so  in  every  one  of  the  cases  measured,    it  is  equally  important 
that  basketball  and  hockey  training  seem  not  beneficial  to  the  health  of  in- 
dividuals, but  slightly  harmful.    It  is  surely  of  most  importance  that  train- 
ing, only  two  hours  a  week,  in  classes  of  physical  education  brings  real  and 
significant  benefits  to  the  individuals.    And  the  tentative  conclusion  that 
there  may  not  be  any  necessarily  close  relationship  between  high  physical 
?itness  and  the  successful  playing  of  games  is  provocative. 

The  writer  has  enjoyed  making  this  study.    He  hopes  that  it  will  be 
followed  by  others.    •Lhis  thesis  is  presented  to  whomever  may  care  to  study 
i.ts  problem,  in  the  hope  that  it  may  prove  stimulative  and  helpful.    No  re- 
commendations are  presented.    It  is  enough  to  discover  the  truth.    TOiat  action 
should  be  taken  upon  the  basis  of  discovered  facts  is  the  province  of  those 
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whose  duty  it  is  to  determine  the  athletic  and  physical  educational  policies 
of  our  schools. 

It  is  by  no  means  the  desire  of  the  writer  to  suggest  that  basketball 
and  hockey  should  be  abolished  because  they  do  not  seem  beneficial  to  the 
health  of  the  individual.    After  all  the  measured  decreases  in  physical  fit- 
ness were  slight.    Probably  some  changes  in  training  or  working  methods  will 
change  this  condition  or  effect  of  these  sports.    And  there  are  other  consi- 
derations involved.    If,  for  instance,  through  games  the  individual  gains 
a  conception  of  and  the  habit  of  fair  play  and  good  sportsmanship — if  some- 
thing of  these  same  qualities  are  learned  by  the  followers  of  the  sports  as 
well  as  the  players — and  the  writer  believes  that  they  are — then  they  are 


iply  worth  while  in  this  imperfect  and  selfish  world. 
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